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1. HasHauyeHune u NnpuHLMnbl paboThl

Mopynb Modbus TCP Master pa6otaet B coctaBe SePlatform.Data Server, koTopblil ABNSieTCA 4acTbio CUCTEMBbI
anda cGopa, aHannsa n perynupoBaHunA napameTpoB TEXHOJTOMMYECKOro npouecca.

Moaynb Modbus TCP Master npegHasHauyeH Ansi onpoca NoAYMHEHHbIX cTaHuuin B ceTax TCP/IP no npotokony
Modbus B cootBeTcTBMU CO crieuudumkaumen MODBUS APPLICATION PROTOCOL SPECIFICATION.

SePlatform.Data Server nognepxusaet no 64-x moaynent Modbus TCP Master.

SePlatform.Data
Server

Modbus TCP Master

TCPIP |

Modbus

- Y
Craummsa 1 Cramimsa 2 Craamma N

OcHoBHbIMU dyHKUuamMu mogyns Modbus TCP Master aBnsatoTca c60p AaHHbIX U Nofadya ynpaBnsoLwmx
BO3/€NCTBUIA NOAYNHEHHBIM CTaHLMUAM.

Pab6otasn B coctaBe SePlatform.Data Server, mogyns Modbus TCP Master onpaluvBaeT nogYnMHeHHbIe CTaHLMu,
LMKIMYECKM OTNPaBSsA UM 3anpochbl. [MonyyYeHHble AaHHble Yepes UHTepdeiichl ahpa CoOXpaHSATCS B ONepaTUBHYHO
6a3y gaHHbix (OB[0) (pucyHok Huxe). MpoTtokon Modbus He nogaepxuBaeT nepegayy kadecTsa (CTp. 9) u MeTKm
BpemeHu (cTp. 11), HO NpM 3TOM MOAY b CaM BbICTaBNAET 3T CBOWCTBA A9 CUrHanoB Npu 3anucuy B A4po Ha
OCHOBaHWM anropuTMOoB, onncaHHbIX Huxe. Aapo SePlatform.Data Server npy nonyyeHnm nusmeHMBLUNXCS
CUrHanoB yBeAoMIsieT 06 M3MEHEHUSIX CUrHANoB Apyrue MOAYIN, KOTopble 06CNYXMBAOT 3TU CUrHasbl, B TOM
yncne mopynb OPC DA Server. danee mogyns OPC DA Server nepefaeT gaHHble KNnMeHTaMm, nogarnucaHHbIM Ha
N3MEHMBLUMECS CUrHanbl.

OTnpaBKa ynpasnsioLwmx BO3AECTBUIN NPONCXOANT B 06paTHOI NocnenoBaTeNibHOCTM.

1. HASHAYEHUE U MPUHUNTBI PABOTbI
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Modbus TCP OPC DA Server

OPC DA Client

Mogaynb Modbus TCP Master otnpasnseT 3anpocbl NOAYMHEHHLIM CTaHLUSAM, T.€. BbINONHSAET ponb TCP KnveHTa,
a CTaHL s NocTaBnsAeT AaHHble B OTBET Ha 3anpoc, T.€. BbiNonHaeT ponb TCP cepeepa. O6MeH AaHHbIMU Bcerpa

uHuumpyetcs mogynem Modbus TCP Master.
Mpu cTapTe Mogy st MPOMCXOAUT MHULMan3aums Mmogyns. MNpouecc nH1LManmsawmm BKitoYaeT B cebs:

> yTeHue KOHUIYPaLMOHHbIX AaHHbIX MOAYS;
> noanvckay sapa Ha nosyyveHve yBegoMsieHuin 06 3MeHEHNsIX CUrHanoB;

> npoBepKa KOpPEKTHOCTU HAaCTPONKWN afpecoB A CUrHanoB yBeAOMIIEHNI U NOCTAHOBKA MX Ha
obcnyxmBaHue;

> dopmupoBaHue TabnuLbl MONMMHra.

3aTem B COOTBETCTBMM C PEXVMMOM paboTbl MOAYIb YCTaHaBIMBAET COEAMHEHNE N HAUYMHAET paboTy B COOTBETCTBUA
CO CBOMMMU HaCTpoMKamu.

Mpun ycTaHOBNEHHOM COEAMHEHUN MOAY b HAYMHAET OMNPOC CTaHLLWIA MO 3aAaHHbIM aapecam (CTp. 7).

AnpecHoe npocTpaHcTBo NpoTokona Modbus npefcTaBnaeT coboi YeTblipe MaccuBa AaHHbIX:
> Coils - sauenkun. OQUHOYHBIN 6MT. TN AOCTYNA Ha YTEHWE Y 3aMUCh;
> Discrete Inputs -pauckpeTHble Bxogbl. OaMHOYHDBIM 6UT. TUn [OCTYNa TOSIbKO HA YTEHUE;
> Holding Registers - perucTpbl xpaHeHusi. 16-6utHoe crnoso. Tun OCTyna Ha YTeHUe 1 3anuchb;
>

Input Registers - BxogHble peructpbl. 16-6utHOE CnoBo. Tun OCTyNa TONbKO Ha YTEHUE.

Onpoc Kaxaov NogyMHEHHOM CTaHUuM BeAeTcA No Tabnuie nonnuHra, chopMmnpoBaHHOM Npu cTapTe MoayA.
dopmupoBaHue TabnuLbl NOMMMHra BeAeTCA Mo NCNONb30BaHHbIM NpY KOHUry pupoBaHuM agpecamM B MaccuBax

AaHHbIX (CTp. 6).

B Mmofyne peanuaoBaHo paclumnpeHne cTaHaapTHbIX yHKLMIA npoTokona Modbus:
> [nAnepefavn BpeMeHn BO3HMKHOBEHUA AaHHbIX (cTp. 11).
> [AnA yBenuyeHus NpoMs3BoAUTENbHOCTM Npu pabote ¢ o6opyaosaHnem ot IMUKOH (cTp. 18).

Onpoc ctaHuuin mogynem Modbus TCP Master moxeT npon3BoauTbCA Mo pe3epBuMpyeMbIM KaHanam CBA3u (CTp.

11).

1. HASHAYEHUE VN TTPUHUNTBI PABOTbI



6 SEPLATFORM.DATA SERVER. MOYJTb MODBUS TCP MASTER. PYKOBOACTBO AODMNHNCTPATOPA

2. q)yH KUMOHAJIbHbleé BOSMOXHOCTH

2.1. Pexumbl paboTtbl Moayns

Mogayne Modbus TCP Master moxeT paboTaThb B AByX pexumax: PABOTA unv PE3EPB. Pexuvm paboTel Mogynsa B
SePlatform.Data Server yctaHaBnueaeT sapo. Pexum paboTbl Mofy s HAaNpsiMyr 3aBUCUT OT pexumMa paboTbl
SePlatform.Data Server. B npouecce pa6oTbl pexum paboTbl SePlatform.Data Server moxeTt nsmeHutbcs.

PesepBurpoBaHe npegHa3Ha4YeHo A5 NOBbILLEHUS HaAEeXHOCTU CUCTEMbI YrpaBneHus. PeseperpoBaHue
SePlatform.Data Server Heo6xoaMMO Anst MUHUMU3 ALY BPEMEHU OTCYTCTBUSI OCHOBHOW (hYHKLLMM CUCTEM
ynpaBneHus, a UMEeHHO BpeMeHU NoTepy OyHKLUM ynpaBneHns cTaHumsaMi. [NoBblleHe HageXHOCTW NPoUCXoauT
6narogaps Tomy, 4To npu Bbixode u3 ctpost SePlatform.Data Server, cogepxallero Moaynb, NpoMcxoaut 6bicTpoe
nepekntoyeHve Ha apyron SePlatform.Data Server.

BpeMs nepexona Modynsa Mexay pexuMamu MakCcuMarnbHO OnTMMU3npoBaHo. Bpems nepexoaa yBenmunsaercs
NP1 UCMOSb30BaHWUK hYHKLMIA OrpaHUYeHnst paboTbl B pexume PE3EPB.

B pexume PABOTA MoAy b BbINOSHAET BCE (DY HKLMM:
> Befer onpoc NogyYnNHEHHON CTaHLLUK;

> oTnpaBnseTr KoMaHabl ynpasrnieHna nog4nHeHHbIM CTaHUNAM.

Otnunuusa pexuma PE3EPB ot pexuma PABOTA:
> ynpasnawuine BO34EMNCTBMA NOAYNHEHHBIM CTaAHLUAM He OTNpPaBNATCA;

> eCTb BO3MOXHOCTb PeryiupoBaH1si OrpaHnYeHni Harpy3Ku paboTbl Ha MOAUYMHEHHY0 CTaHLMI0. Harpy3ka Ha
MOAUVMHEHHY IO CTaHLMIO YBENUUMBAETCSA MPU MHOXECTBEHHbIX MOAKMIOYEHNSX, 8 TaKXe NPy BbIMOMHEHUN
chyHKLMIA onpoca v ynpaBreHUst o MHOXECTBEHHbIM MOAKITIOYEHVSIM.

OrpaHuyeHmne pexuma paboTbl B pexume PE3EPB npegHa3HauyeHo A5 Toro, YTobbl 06ecneumnTb KOppekTHY0 paboTy
C yCTpOMCTBaMM, KOTOPbIe He NOAAEPXMBAIOT MHOXECTBEHHbIX NOAKITIOYEHWIA N He o6ecneynBaloT HEOGX0AMMON
CKOpOCTU paboThl C TPaH3aKLUAMM B PEXMME NOCTOAHHOIO OMNpoCca HECKONbKUMU MacTepamu.

CKOpOCTb NepekTioYeHnst Mexay MoaysMu 3aBUCUT OT HAacTpoek paboTbl Moay s B pexvme PE3EPB. imetoTcs
TpW BapuaHTa paboTbl Modyns B pexume PE3EPB:

> «BecTU onpoc» - B JAHHOM pexXuMe Moy b YCTaHaBNUBAET CBSA3b C MOAYMHEHHOW CTaHLMEN 1 OTrnpaBnseT
3anpochbl Ha YTEHWUE A aHHbIX C MOAYUHEHHOW CTaHLUK. [1py NepeknioveHn Mexay pexnuMmamm He TepsaeTca
BpPEMS Ha YCTaHOBKY COeMHEHNS CO CTaHLMEN, a TaKXe Ha NOSTHbIN ONPOC 9TON CTaHLuM. PeKomMmeHa0BaHHbIN
BapuaHT paboTbl pe3epBHOro MOAYNS;

> «noppepkMBaTbh CoeAuHeHMe» - B JAHHOM pexXuMe Mofy b yCTaHaBNMBaET CBSA3b C NOAYUMHEHHOW CTaHLMel
1 MPOBOAUT NPOBEPKY coeanHeHus. [pu nepekiioyeHu Mexay peXxmmamMmi He TepseTCs BPeMs Ha YCTaHOBKY
COeAVHEHUs C NOAYUHEHHOW CTaHLMe;

D «3aKpbiTb coepuHeHue» - B JAHHOM pexume MoAyJb He yCTaHaBJ1IMBaeT CoeAnHeHne n He npoBepdAeT
COCTOSIHME CBA3U C MOSYNMHEHHOMN CTaHLUMEN, NOKa He nepele,eT B pexum PABOTA. Takon BapuaHT pa60TbI
ncnonb3yeTcd, ecnu nogyYnHeHHada CTaHuna He nogaepXxneaeT MHOXECTBEHHbIX NOAKI FOUYEHMN.

2.2. Ctpaterusa ¢dopMupoBaHu1A 3anpocoB Ha YTeHune

Mopynb Modbus TCP Master npenoctaBnset Bbl6op BapuaHTa cocTaBneHus Tabnuubl NonmuHra, T.e.
BO3MOXHOCTb PEryfMpoBKN MaKCMMaribHOM ANWHbI 3anpoca Ha YTeHue, U BblGop BapuaHTa y4uTbIiBaThb UK He
YUYUTbIBaTb PaspblBbl AaHHbIX B 3APECHOM MPOCTPaHCTBE NPOTOKOra.

2. DYHKUMNOHAIBbHBIE BO3SMOXHOCTW
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CywiecTBytoT Ba BapuaHTa hopMupoBaHus Tabnuubl nonnuHra. OauH U3 HUX NO3BOMSET ONTUMU3MPOBATL
KOMMYeCTBO 3amnpocoB, Apyrol 06bemM 3anpaluvBaemMblx AaHHbIX. Beibop BapraHTa chopMumpoBaHus Tabnuubl
MOMSIMHIa NPOU3BOANTCS NPU KOHGUIy pypoBaHuM Moy ns:

> «Mlo makcumymy» - CTPOUTCS KapTa 3anpocoB MaKCUMarbHOW AJIMHbI, HE yuYnTbiBas (oparMeHTauuio
3anpaluvBaeMblX faHHbIX - 06 beAUHEHME B OAMH 3aNpoC PacrosioXeHHbIX He MOAPSA, AaHHbIX. Hanpumep, ecnu
€cTb 2 curHana c agpecom 1 u 125, oHn 06 beanHATCA B OAUH 3aNpOoc, NULLHKWE AaHHbIE NPU NOMYyYeHUM
UrHOpUpYtoTCSA (T.€. UTHOPUPYIOTCA AaHHbIE C agpecamm oT 2 Ao 124). Takum 06pa3omM, oNTUMU3UPYETCSA
KONMMYeCTBO OTNpaBsieMblX 3aMpPOCOB 3a CHET yBeNMYeHus Tpaduka (Konnyectsa nepeaaHHon MHopmMaLmn);

> «Ha cnnowHble AaHHbe» - CTPOUTCH KapTa 3anpocoB TONbKO Mo HEOOX0AMMbIM AaHHbIM. Takum obpasom,
onTUMU3npyeTcs Tpaduk 3a cUYET NnotTepun BpemeHu. MNoteps BpeMeHn NpoucXoauT n3-3a HeobXxoaMMocTH
MOCTPOEHUS U OTNPaBKM HECKOJSbKMX 3aMpOCOoB.

MakcumarbHas gnuHa 3anpoca paBHa 125 pernctpos. [nvHa 3anpoca 3afaeTcs B napaMeTpax KoHgUrypauum
mMoayns.

NMPUMEP
dopmMurpoBaHue KapTbl NOMMHIA

Ecnu 3apaHbl agpeca Ha uteHne 1, 7-25, 47, 130 To ans cTpatermm popMUpoBaHMs 3anpocoB;

> «no makcumymy» OyayT cdhopMumpoBaHbl ABa 3anpoca. OauH M3 3anpocoB Mo agpecam oT 1 o 125,
BTOpOM 3anpoc ot 126 go 130;

D> «Ha cnnowHble AaHHble» 6yaeT cchopmmpoBaHo 3 3anpoca: no agpecy 1, no agpecam ot 7 0o 25, no
appecy 47 nno agpecy 130.

2.3. Onpoc nogYMHEHHOM CTaHLUUK

Onpoc HECKONbKMX NOAYMHEHHbIX CTaHLLUA BEAETCA MOAYNEM napanfenbHo, T.€. ONpoC OA4HOW CTaHLMM He 3aBUCUT
OT onpoca Apyromn cTaHuuu.

I'Ile ornpoce NOAYNHEHHOWN CTaHL N MoAyIb OTnpaBidA€eT 3anpocChbl Ha YTeHue, CCbOpM MpoBaHHbIE B Ta6J'II/ILI,e
nonnuHra. Konn4ecteo OA4HOBPEMEHHO aKTUBHbIX 3anpoCoB HAaCTpanBaeTCA B NapamMeTpax MoaynAa (CTE. 14!.

B Hauane onpoca MmoayJib B COOTBETCTBUU C HaCTpOVIKaMM napameTpa MakcumasibHoe KO/IM4eCTBO OZHOBpPEMEHHbIX

3anpocos OTMNpaBnsAeT cTaHumMm N nepBbiX 3anpocoB no Tabnuue nonnuiHra. Mo mepe NOCTynneHns OTBETOB MOAYJ1b
OTMNpaBNsieT HOBbIE 3aMpochl, NOAAEPXUBas KONMYECTBO O HOBPEMEHHO AOCTYMHbIX 3aMNpPOCoB He Goree, yem N.

2. DYHKUMNOHAITBbHBIE BO3MOXHOCTW
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Mast

Slave

Ha pucyHke 0603HayeHo:

>  «T»- BpEMSA OXMAAHUA OTBETA OT CTaHLLMK (napameTp KOHCbI/IpraLI,I/II/I) NPOMEXYTOK BpEMEHU, B TEHEHNE
KOTOPOro MoAyJib XAET OTBETa Ha 3arnpoc oT NOAYNHEHHOWN CTaHL WK,

> «i» - CYETUMK KONMYECTBA HEYCMELLHBbIX 3anpocoB. Vcnonb3yeTca Ana onpeaeneHns CoCTOsIHAA CBA3U CO
ctaHuven. C MoMeHTa 3anycka mopyns nmeeT 3HadeHne pasHoe 0 (i=0);

>  «N» - MaKCMMaribHOe KONMMYeCTBO O4HOBPEMEHHbIX 3arnpocoB (napameTp KOHqJVIpraLI,MVI).

Mo ncTeveHun ykazaHHOro BpEMEHU «T» CHETUUK KONMMYECTBA HEYCMELLHbIX 3anpocoB yBenuymBaeTcs Ha 1 (i=i+1).
Bpems oTuuTbiBaETCH C MOMEHTa OTMPaBKM 3anpoca Ha CTaHumo. Ecnv konnyecTso HeycneLHbIX 3anpocoB
6onblUe MakCUMarnbHOro KoONMYecTBa HeyCneLLHbIX 3anpocoB (NapameTp KOHMrypawmm), To CBA3b CO CTaHLUUEN
cuuTaeTcs notepsiHHon. CyeTunk cbpacbiBaeTtcs B 0 npy HopManbHOM 3aBepLUeHUn XoTs 6bl 0f4HOM onepaumm
3anpoca (i=0).

Moaynb MMeeT YeTblpe COCTOSIHUSI CBSI3W CO CTaHLIMEN: COeIMHEHME OTCYTCTBYET, OXnaaHue NoAKIToYeHNs,
coefuHeHne ecTb, 3anpaLluBaloTCa Uy nepeaaroTca aaHHble. OTobpaxeHne COCTOAHMS CBA3M BEAETCA B
cnyxebHoM curHane cBsi3u (CTp. 28). 3Ha4eHUAM cnyXebHOoro curHana cBs3u COOTBETCTBYHOT CreaytoLve
COCTOSIHUS CBA3MU:

> coefuHeHue Co CTaHumen OTCYTCTBYEeT, 3Ha4eHne CurHana CBA3n paBHO 0. CocTosiHne yCTaHaBI1MBaeTCA npu
3anycke Mmoayna v npu paspbiese CBA3U CO CTaHUuen;

> OXupaHue rnogKnryeHud, 3HadeHe curHarna cBa3u paBsHo 1. OT0 3Ha4eHne CJ'Iy)Ke6HOFO CUrHasna ceA3n
NPUHNUMaETCA Npu NOornbITKax yCTaHOBUTb CBA3b U MNMpU KpaTKOBpeMeHHOVI noTepu CBA3N. Ecnu casb
yCTaHOBJ1€Ha, TO BbINOJTHAETCA Nepexon B cneayLuiee CoCToaHne Co 3Ha4eHneM CurHasmna CeBA3un 2, nHa4e
BbIMONHAETCA nepexo B COCToAHME CO 3Ha4YeHneM CUrHana cea3un 0;

> coeAvHeHVe CO CTaHLMell YyCTaHOBIEHO, 3HAa4YEHWe CUrHana CBA3M paBHO 2. 3HaYeHWe yCTaHaBNMBaeTCs Npu
NOABNEHUN COEAUHEHUA CO CTaHLIUEN;

> 3anpaluuMBaloTCA Unu nepealTca AaHHble, 3Ha4YeHne cUrHana cBasn paBHo 3. 3HaveHrie NPUHUMAaETCA Npu
ornpoce CTaHL MM Unu Npu OTNpaBKe KOMaHZ, yNpaBneHns NogYMHeHHo cTaHL K. [pu KpaTKoBpeMeHHOM noTepu
CBSI31 CUrHan COCTOSHUS CBA3M NPUHUMAaET 3HayeHme 1.

2. DYHKUMNOHAIBbHBIE BO3SMOXHOCTW
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Ecnu nonyyeHHble gaHHbIe C NogYMHEHHON CTaHLLMK He ycrneBatoT obpabaTbiBaTbCs U 04epelb AaHHbIX AOCTUraeT
MaKCUMarnbHOro paamepa, To OfpoC CTaHL MM NPUOCTaHaBNUBaETCA, NPOUCXOAUT 3annCh B XypHan paboTbl Moayns
06 3ToM co6bITUM. ONPOC NOAYMHEHHOW CTAHLMN MPOAONXAETCA, KOraa YMEHbLUMTCSA pasMep o4epenm AaHHbIX.

DyHKLMA U3MeHeHNs nopaaka 6ailT HeobxoaymMa ans paboTbl C onpeaeneHHbIMY YyCTPOIMCTBaMU, KOTopble Ha
annapaTHOM YpOBHe MeHSI0T MecTaMy GaiiTbl B CIIOBaXx.

Mpu onpoce 1 Bblgave ynpaBnsaoLLmX BO3AENCTBUIA MOAY b UMEET BO3MOXHOCTbL M3MEHATb Nopaaok 6anT,
napameTpbl HacTpavBalTcA B KOHUrypauum moayns (ctp. 14):
> BaiiT B cJioBe - BKIOYAET/OTKIIO4aEeT U3MEHeHme nopsaka cnenoaHus 6antos B peructpe. B cnyyae ecnu

donar ycTaHoBneH, To 6aliTbl perucTpa MeHsTCA MecTamu.
HenicTBure chnara pacnpocTpaHAeTCA Ha BCE MPOTOKOMbHbIE TUNbI CUrHanos, kpoMme TS n TC (cTp. 21).

> CnoB B curHanax TMC, TR4 — BKNOYaeT/OTKNIOYAET U3MEHeHMe NopaaKa crejoBaH1s CNoB B CUrHanax
TMC, TR4. B cnyyae ecnu cnar ycTaHOBIIEH, TO CNIOBa AaHHbIX MEHSIIOTCA MEeCTaMM.

1 (2|3 (|4|=>[3]|4]|1]2

Ecnu ogHOBpeMeHHO ycTaHoBNEHbI (hbnarv ChoB B curHanax TMC, TR4 v bBaiiT B cnoBe, TO CNOBA AaHHbIX
MeHSIoTCA MecTamu 1 6aliTbl B CNOBax MEHSAIOTCA MeCTaMU;

11213 |4|==>4]3 (2|1

> CnoB B curHanax TMF4, TMF8, TRF4 — BKIOYaeT/BbIKIOHaET U3MEHEHUE NOopAAKa CMOB B CUrHanax
TMF4, TMF8, TRF4. B cny4dae ecnu cpnar yctaHoBfEeH, U3MEHEHVE NopsiAKa crieaoBaHus CrnoB NponUCxXoguT
aHanorn4yHo N3MeHeH1o NopsaaKa cnenoBaHnsa cnos B curHanax TMC, TR4. Ecnn ogHOBpeMEHHO yCTaHOBSEHbI
dnarn Cnos B curHanax TMF4, TMF8, TRF4 unBaiWT B cnoBe, TO Napbl 6aiTOB MEHSIOTCA MECTaMU U B
Kaxzon nape 6anTbl MEHATCA MecTaMu (PUCYHOK BbILLE).

2.3.1. KayecTBO curHanos

B npoToKone Modbus OTCYTCTBYET NOHATNE KadeCTBa AaHHbIX, N NO3TOMY Ka4eCTBO YCTaHaBIMBaeTCA MoAYyJieM,
ncxoga 13 pe3ynbTaTtoB BbliNOTHEHNA 3anpoCcoB. I'Ipm CTapTe MmoAayna BCe CUrHanbl MMeKoT Nioxoe Ka4yeCcTBo.

KayecTBa curHanos, BbiCTaBNgEMbIX KOMMYHUKaUMOHHbIM MoayneM, npueeaeHbl B Tabnuue:

3HayeHune UpeHTudukatop Pacwudposka

Ka4yecTBa KayecTBa

4 CONFIG_ERROR CwurHan HenpaBunbHO CKOH(PUry pupoBaH

8 NOT_CONNECTED CwrHan npuHaT Ha 06CnyXuBaHue, HO YCTPOMCTBO €eLLle He
VHULMaNn3npoBaHo

12 DEVICE_FAILURE OwwnbKa nHMLManmM3aLum ycTponcTea

2. DYHKUMNOHAITBbHBIE BO3MOXHOCTW
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3HayeHune UaeHTndukaTop Pacwudposka

KayecTBa KayecTBa

20 LAST_KNOWN KT HeT Ha cBs3W, NnocnegHee npuyweaLlee 3HavyeHe
24 COMM_FAILURE K1 HeT Ha cBA3Mn

28 OUT_OF_SERVICE Moaynb He 3anyLueH

64 UNCERTAIN CB$3b yCTaHOBIIEHA, HO 3HAYEHUS eLLe He NPULLITA
192 GOOD 3HaveHue curHana gocToBepHO

216 LOCAL_OVERRIDE 3HayeHve 0OCTOBEPHO, BBEAEHO BPYUHYHO

Mpun nepexone Mexay pesepsBHbIMU KaHanamm 1 KpaTkoOBpEMEHHbIM M NPonaaaHuaMm CBA3U Ka4eCTBO CUrHanoB He
N3MEHSIETCS, TaK KaK npeAyCcMOTpeH napameTtp TanmayT notepu cBs3u (MmapameTp KOHUrypaLumum, pUCYHOK HUXE).
Ecnun cBA3b Cco cTaHumen NoTepsaHa, TO HAYNMHAETCA OTHET BPEMEHU, B TEHYEHME KOTOPOro MOAY b NblTaeTcA
BOCCTaHOBUTb COEAUHEHME C NMOAYNMHEHHOM CTaHuMel - Taumay T notepu cesa3n TO. 10 McTeveHnto 3Toro BpeMeHmn
€Cnu coeguHeHne He yaanoch yCTaHoBUTb, TO CUrHanam BbicTaensietca kayectso COMM_FAILURE.

CoeOHHeHHS HerT
MOINBITEH COCOHHEHHA

r o

Mogaynb uMeeT BO3MOXHOCTb 06pabaTbiBaTb OLUMGKH, A1 TOro YTOObI HE BbICTABMATh MJ10X0€ KAYeCTBO AaHHbIX
NPV BO3SHUKHOBEHWUWN eANHNYHbIX COOEB B MOBEAEHUM YCTPOWCTBA, @ TakXe YTOObl COXPaHUTb LLESIOCTHYH0 KapTuHY
Npv pe3epBHbIX Nepexogax yCTPoricTB. ANroputMbl 06 paboTKy OLLNMGOK CreaytoLLme:

> ecnuv ycTporCTBO NpU 3anpoce AaHHbiX Bo3BpawaeT cTpoky SLAVE DEVICE BUSY (3anucbh cTpoku
npoucxoauT B none KayecTtso curHana), TO 3anpoc AaHHbIX HE MNOBTOPSAETCS, CBA3b CO CTaHLUEN HE MEHSIeTCH,
Moy b NEPEXOAUT K 3anpocy creyowmx aHHbIX. HegocTaBneHHble AaHHbIe Nepe3anpallnBalTcs B
crieaytoLemM LKIe onpoca;

> ecnv yCTpPOUCTBO MNpu 3anpoce AaHHblx Bo3BpawaeT cTpoky ILLEGAL DATA ADDRESS (3anuck cTpoku
npoucxoauT B norne KavyecTBo curHana), TO No aHHOMY 3arnpocy UHKPEMEHTUPYETCSA CHETUUK OLLNOOYHBIX
3anpocoB. Ecnu B TeueHne Tpex LMKOB Onpoca yCTpoicTBa noapaa Bo3spaluaetcs ownbka ILLEGAL DATA
ADDRESS, 10 gaHHbIM 3anpoca BbicTaBnsetca kadectso OPC_QUALITY_BAD. JTto60 KOppeKTHbI OTBET MO
3TUM [ aHHbIM 0OHYyNSeT cyeTumkK. CYETUMK B3BOAUTCSH OTAENbHO A KaxXA0ro 3anpoca B KapTe NoMSINHIg;

> ecnu yCcTpoCTBO MNpy 3amnpoce AaHHbIX BO3BpaLLaeT Noboi Apyroii Kog, oLmMbKK, TO Mo aHHOMY 3anpocy
VHKPEMEHTUPYETCH CUETUMK OLLMOOYHBIX 3anpocoB. Ecnu B TeyeHre Tpex LIMKIOB Onpoca yCTPoNCTBa noapas,
BO3BpalLlaeTcs AaHHan owmnbKa, To fJaHHbIM 3anpoca BelicTaenseTcs kadecTtso OPC_QUALITY_BAD u
VHKPEMEHTUPYETCA CUYETUMK HeyCnellHbIX 3anpocoB. [pu AoCTUXEHUM MaKCUMMarbHOIO KOJNMYecTBa
HeycneLlHbIX 3anpoCcoB CBSA3b CO CTaHLMEN CUMTAETCA NOTEPAHHON. J1l060i KOPPEKTHBI OTBET M0 3TUM [AaHHbIM
OBHYNAET CYETUNK.

2. DYHKUMNOHAIBbHBIE BO3SMOXHOCTW



SEPLATFORM.DATA SERVER. MOYJTb MODBUS TCP MASTER. PYKOBOACTBO AODMNHNCTPATOPA 11

2.3.2. MeTka BpeMeHuU

Mpotokon Modbus He onepupyeT NOHATMEM BpeMsi BOSHUKHOBEHUS AaHHbIX, 06bIYHO CUrHanam npuceanBaeTcs
BpeMs cepsepa Ha MOMEHT MoyYeHnsa AaHHbIX, CBOUCTBO 4 (TimeStamp).

Mogaynb Modbus TCP Master peanusyet paclunpenuve cneumdmkaLmm B YacTi nepegaqm MeTkm BpeMeHu. OTa
BO3MOXHOCTb MOXET ObITb UCMONb30BaHa Kak Ans (hopMupoBaHus B KOHTPOJIEPE BPeMeHW M3MEHEHUS 3HAYEHUs],
TaK 1 AN opmMmMpoBaHns 0QHO3HAYHO NOCenoBaTenbHOCTM CODbITUI, BO3HMKAIOLLMX Ha YyPOBHE KOHTpONepa,
YTO HEBO3MOXHO B 00ObIYHbIX YCNOBUSAX, Tak KaK OMPOCYMK MOXET He YCNETb NpoYnUTaTh AaHHbIE, ECI OHU O4YEHb
6bICTPO U3MEHSAIOTCA.

[ns nepenayn MeTK BpeMeHU NapaMmeTpoB BBOASITCS| AONOSHUTENbHbIE TUMbI AlaHHbIX B Moayne Modbus TCP
Master: TM2_TIME, TMF4_TIME, TMC_TIME, TMF8_TIME. NpoToKOofbHble TUMbl Ai@aHHbIX C METKO BPEMEHM
NpefcTaBnsaTCA JIOTMYECKON CTPYKTYPOW, NpeacTaBneHHoN B Tabnuue:

Per./Mos. 8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1
14 JaHHble 3aHumaloT oT 1 40 4 perucTpoB B 3aBUCUMOCTM OT TUNa curHana

5 CeKyHAabl MUINIMCEKYHAbI

6 yac MWHYTbI

7 rog, mMecaL, OeHb

[na BO3MOXHOCTM B3aUMOAENCTBUA MOAYNA U KOHTpOIepa Ha CTOPOHE KOHTporepa cneayeT nogaepxarb
(HOpMUPOBaHME ONMUCAHHON CTPYKTYpbl.

Mogaynb, pabotasi c cUrHanom, KOTopbli UMEET TUM C METKON BpemMeHn, (hopMMPYET 3arpoc Ha YTEHUE C YYETOM
TWUNa cUrHana u AoNoNHUTENbHON CTPYKTYPbl ANIUHOM TpU perncTpa. Mpu nonyyYeHun aHHbIX METKa BPEMEHMW,
nexalias B AOMNOMHUTENbBHOW CTPYKTY pe, Npeobpa3yeTcs K CTaHAapTHOMY BpEMEHM 1 3anncaHa B CBOWCTBO 4
(TimeStamp) oAHOBPEMEHHO C 3anMCbio 3Ha4YeHNsa B CBOMCTBO 2 (Value).

[ns nonyyeHns METKU BPEMEHM, Yy NOAYUHEHHOW CTaHLMM [OMXeH ObiTh nogaepxaH chopmart CTpykTyp (Tabnuua
BblLLE) MO CUrHanam, KoTopble AOMXHbl CoAepXaTb METKY BpeMeHu. MNonsa CTPyKTypbl AOMXHbI 3aMOMHATLCS Ha

CTOpOHe noaumHeHHoi ctaHumn. B SePlatform.Data Server gonxHbl 6biTb yKa3aHbl NPOTOKONbHbIE TUMbl AaHHbIX C
METKOI BpeMeH! AN CUrHarnos.

2.4. Pe3epBupyeMble KaHarsbl CBA3X

Pe3epBupoBaH1e kaHanoB CBA3U C yCTPOUCTBOM SIBNISIETCA O4HUM M3 CMOCOGO0B MOBbILLIEHUA HALEXHOCTU CUCTEMbI
aBTOMaTu3aumn. PasHble NpoM3BOAMTENMW YCTPOWUCTB CTPOSIT CUCTEMbI paboTbl C pe3epBUpyeMbIMUM KaHanamu no-
pasHoMy. B cBsiau ¢ 3TUM MoAyJib peanu3yeT HECKOIbKO BapyaHToB paboTbl C MOAYMHEHHBIMMW CTAaHLUAMM MO
pe3epBupyeMbiM KaHanam. MakcumarnbHoe KonnyecTBo KaHanos cBaA3n Master-Slave paBHo 4. KonnuecTso
HacTpauBaeTcs B napaMmeTpax KoHUrypaL uu.

VmetoTca Tpy pexuma paboTbl pe3epBHbIX KaHarnoB, NpegHa3HavyeHHbIX 419 TOro, YTobbl:

> MaKcuMarbHO COKpaTUTb Bpems 3aA,epXKu A0CTABKU AaHHbIX NPy NMepexoae Mexay pe3epBHbIMU
KaHanamu CBa3u;

> COKpaTWTb BPeMS OTCYTCTBUSI BO3MOXHOCTY Nepeaayy ynpasnsioLwmx BO3LeNCTBUI;

2. DYHKUMNOHAITBbHBIE BO3MOXHOCTW
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> YBENUUUTb CKOPOCTb OMpoca. ¥ BENMYEHE CKOPOCTM onpoca NPoUcXoamuT 6narogaps TomMy, YTo 3anpochl
OTMPaBMATCA MO KaHanam napasnnesnbHo 1 3a ofgHo BpeMs pabotbl nponget B N pa3 6onbLue 3anpocos, rae N -
KONMYECTBO KaHanoB CBA3W.

Pexumbl paGOTbI pe3epBHbIX KaHanoB cneayLine:

> BCe KaHanbl BbIMOMHAOT ONpoC CTaHuuK. [na Kaxaoro KaHana, no KoTopoMy BefeTcs onpoc yCTPOMUCTBa,
MoAyfb pe3epBupyeT MakCcMmasibHOe KOnM4eCcTBO O4HOBPEMEHHO BO3MOXHbIX TpaH3akuui. B gaHHom pexume
paboTbl MOAY b CYATAET BCE pe3epBHbIE KaHasbl €AMHbIM KaHanom ¢ 60s1bLLOM NPOMYCKHOWM CMOCOBHOCTbIO.
Konuyecteo cBo60AHbIX TPaH3aKL Ui CyMMUPYETCS (PUCYHOK Huxe). Mpu oTkale paboTbl 0OQHOrO U3 KaHasnos
BECb TpamK Aenutca Mexay OCTaBLLIMMUCA KaHanamu;

> OAVH KaHan BbIMOSTHAET OMNpoc, Mo oCTanbHbIM KaHanam noaAepXnBaeTcsl CBS3b CO CTaHUMen. SToT
BapWaHT UCMOMNb3yeTCs ANA TOro, YTobbl He Neperpyxatb yCTPOMCTBO. B Toxe Bpems npu nepekioyeHnm
MeXay KaHanamu Bpems nepekioyeHnst MUHUMarbHo. [Mpu oTkase paboTbl kaHana, BbIMOHAOLLIEro ornpoc,
dbyHKLMA onpoca nepefaeTcs ApyroMy KaHarny, BblGop KOTOPOro oCyLLECTBNAET MOAY b;

> OOVH KaHan BbIMOMHAET OMNpoc, CBA3b CO CTaHLLUEN MO OCTalbHbIM KaHanam He nogaepxusaeTca. OT1oT
BapuaHT UCMOMb3yeTCsA B Clyyae, Koraa yCTPocTBO He NoAAepX1BaeT MHOXECTBEHHbIE MOAKTIoYEHNs]
OMpPOCYUMKOB, NpY HEOBXOAMMOCTU NEPEKNIoUYEHNA MeXay KaHanamu Bpems nepexona 6yaet 6onblie yem B
npeabIAyLLMX Cy4Yasnx.

Master Kanaa 1l Slave Master Kanaa 2 Slave

CECECKS
S © &® Q

-
® @
® D

&) )
Wi

2.5. OTnpaBka ynpasnfiowmx 1 perynmpyloLwmx BO3aeMCcTBuUn

OTnpaBKka KOMaHf, TeneynpaBfieHns U TeneperyMpoBaHns BbIMOMHAETCS, TONbKO Koraa napa pe3epBupyemblx
cepBepoB akTuBHa 1 SePlatform.Data Server Haxogutca B pexvme PABOTA.

OtnpaBeka ynpaBnsoLLmMx BO3AENCTBUIA UMEET 6OMbLLMIA NPUOPUTET, YEM OMPOC CTaHUMI. [Mpu HeobxoanMocTu
OTNpaBKK yNpaBnamooLLEro BO3AENCTBUSA MOAY b BCTaBMNAET NakeT, COAepXaLlyin KOMaHAy B Ha4ano ovepeam
3anpocoB Ha OTNPaBKy MOAYUNHEHHON CTaHLWM.

2. PYHKUMOHAITbHBIE BOSMOXHOCTHN
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OtnpaBka KOMaHg, Mo pe3epBHbIM KaHanam NpouCXOAUT Takxe Kak npu onpoce cTaHuui (cTp. 11).
Mopynb No3BoONAET yKazaTb KONMYECTBO NOBTOPOB OTNPAaBKU KOMaHz, B Crlydae HeycneLLHon oTnpaBku. MNoBTopbl
OTNnpaBKn KoOMaH4, NponcxopAaT, ecnu:
D> yCTpOWNCTBO BEPHYJI0 B OTBET MUCKITtoUYeHue ¢ kogoMm SLAVE DEVICE BUSY. Ecnu B utore 3anucb Tak 1 He
6blna BbINOSIHEHA, COCTOSIHNE CBSA3U HE MEHSIETCS;

D> yCTpPOWNCTBO BEPHYJI0 B OTBET MCKITtoueHue ¢ kogom ILLEGAL DATA ADDRESS, ILLEGAL DATA VALUE,
COCTOSIHWE CBSI3U HE MEHSIETCH.

Ecnu ycTpoiicTBO BEPHY IO B OTBET UCKITIOYEHNE C NI0ObIM KOAOM, KpOME KOZO0B, NEPEYNCIIEHHbIX Bbille, TO
OTrnpaBKa KOMaHf, He NOBTOPSIETCSA, CYETUMK KOJTUYECTBA HEYCMELLHbIX 3anpocoB yBenuymeaeTcs Ha 1.

EcnuBbiwen Tal7|MayT oXuaoaHua oTBeTa OT CTaHLU UK, TO OTNpaBKa KOMaHA HE NMOBTOPAETCA, yBENTNYMBAETCA CHETHUK
KonnyecTBa HeyCnellHbIX 3anpocoB.

KauecTBO AaHHbIX SIBNSIETCA NoKa3aTenemM g0CTOBEPHOCTM MHGhOPMaLLMK. Y NpaBnsitoLLmMe CUrHasbl C HeLOCTOBEPHOM
MH(OpMaLelt oTNpaBnaTb HegonycTUMOo. CUrHanbl NIOX0ro KayecTsa He OTMNPaBsATCS.

[na ncxogawmx curHanos MoAyb NO3BOMAET HACTpamnBaTb CUrHarbl JOCTaBKU YNPaBaioLWmMX Y perynpy oLmx
BO34EMCTBUIA 0,0 NOAYUMHEHHON CTaHLLMKU, KOTOpble (hOPMUPYIOTCS NO NpaBunam 13 Tabnuubl:

3Ha4yeHune OnucaHue

2 [ocTtaBka noateepxaeHa

1 OxuaaHve noaTBepXaeHns JO0CTaBKU

-1 Het cBA3K co cTaHumen

-2 Bblwen TaimayT noaTBEPXAEHMSA 3anpoca
-1000 + koA ucknoyeHns Y CTpOWMCTBO BEPHYNO KOA, UCKIHOYEHNA

Moaynb UMeeT BO3MOXHOCTb OTMPaBIISTb BCE CUrHasbl TENeperyupoBaHus, Npy NposiBfieHM NoAYUHEHHOM
CTaHUWK Ha cBa3n. Mpr 3TOM MOXET NPOU30INTM OTNpaBKa CUrHana, CoaepXallero ycTapesLuyo UHdopMaLuio, 13-
3a 3T0ro yHKLUI0 HEOGXOAMMO UCTMOSb30BaTh OCTOPOXHO.

OtnpaBka curHana teneynpaenenus (TC) moxeT npoBoautbCs B cermenTe Holding Registers agpecHoro
npocTpaHcTea. [1rs BO3MOXHOCTM Nogaym TeneynpasieHrs Npyu KOH(Wry pupoBaHnm curHana cregyeT ykasaTb
HoMep 6uTa, KoTopbI OyAeT ycTaHaBnMBaThCA B 1 Npu oTnpaBke Teneynpaenenus. Npv nogave TeneynpasneHus
MOAY b hOPMMPYET perucTp A1 3anMcu B yCTPOUCTBO TaKUM 06pa3oM, YTO BCe BUThI, KpOMe yKa3aHHOro B
HacTpoiKax afpeca curHana TeneynpasneHus, 6yayT copolueHbl B HoMb. Hanpumep, ecnu B agpece curHana
3anucaHo «BitPosition=(5)», To npu otrpaBke TC B Holding Registers 3anuwieTcs 4yncno «00000000
00010000» Unu «32» B 3aBUCMMOCTW OT HACTPOEK NMOAYUHEHHON CTaHLLUW.

2. DYHKUMNOHAITBbHBIE BO3MOXHOCTW
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3. KoHdurypuposaHue moayns

3.1. Jo6aBneHue 1 3anyck moayns

IOna no6aesnexHua mopyns Modbus TCP Master B cocTtaB koHdurypauum SePlatform.Data Server ucnonb3yertcs
cepsucHoe npunoxexue KoHdurypaTop. Onsa toro, uto6bl Mmoaynb Modbus TCP Master 3anyckancs npu ctapte
SePlatform.Data Server, Heo6xoaMMO BbINOMHUTL CrieaytoLme AeCTBUS: Ha 3aKnaake MapameTpsl y3na
KOHOMrypauum mogyns B rpynmne 06upme yCTaHOBUTb A9 CBOMCTBA AKTUBHOCTb 3HaYeHWe «Jla». B npoTuBHOM crnyyae
- YCTaHOBUTb 3HAYEHME «HeT».

Ecnu MoAyJ1b HE NOCTaBWJ1 Ha O6CJ'Iy)KVIBaHVIe HW OQHOro curHana, To MoayJib He 3aryCKaeTCA. B XypHan Mmoaynd
npon3BeneHa 3anncb CcobbITUA O TOM, YTO CUIHaNoB Ha OGCJ'Iy)KI/IBaHVIH HeT.

3.2. [NlapameTpbl MOAYNA U UX HACTPOMKA

HacTtpoiika mogyns Modbus TCP Master nponssoautcs ¢ NoOMoLLbio cepBUCHOro npunoxeHust KoHdurypatop. B
KoHcurypaTope HacTpauBatoTcsl napameTpbl MOAYIIs, NapaMeTpbl 0Npoca CTaHLMiA M napameTpbl paboTbl
KaHanoB. [Npy ntobbix M3MeHeHUsX NapaMmeTpoB paboTel Mmoaynsa B KOH(Urypatope HoBble HAaCTPOMKU BCTYNST B
cuny Tonbko nocre nepesanycka SePlatform.Data Server. [Ins u3aMmeHeHus napameTpoB MOAY S HYXHO
3abnokupoBaTh BETKY fiepesa Moayu.

Mopynb Modbus TCP Master umeeT Habop NapamMeTpoB, 06X ANA BCEX MOAYEN U LOMNONTHUTENbHBLIX
napameTpoB, cneunguyHbIX 419 JaHHOrO MOAYIS.

Cwrnaner Momymd  Cramicmika MNapameTpbl y3Na KOHDMMYPELMA MOayNA
=% Mogymm =2l ‘

g ocbus TCP Master 1 v 1 Ofume

+,__| Crmcok KaTeropuiil gaHHEX VMR Mogyna Modbus TCP Master 1

: +-E0 Crncok cTaHLmi MpeHmipKaTop Moayna Modbus TCP Master 1

+-f3 OPC AE Server P TMBHOC T Na

:_l OPC DA Server YpoBeHE TPACCMPOEKK B XYPHAN NPMNOXEHKA WrndopmaumotHme coobuierma
Becti xypHan paboTel Mogyna HOa
Pazmep xypHana paboTel mogyna, MB 10
KonuyecTso AonoNHWTENLHLD ¥YPHaN0E paBoTsl 1

v 2. [JononHurencHme

PaBoTa B pesepee MNoanepxMBaT: COEMMHEHMA
Pexum paBoTol pesepeHbIx KaHanos Bce B pabote
MakcHMansHEIR Pa3MED OYEPEDA MPMEME AEHHBLX 100000
Bpema ok1paHWA 0TBETa OT CTAHLMK, MC 750
MakcuManeHoe KonMYecTED oOHOBPEMEHHED 3anpoct B
KonuyecTeo NEpenoBTOpOE OTNPEEKK KOMaHL, 2
MakcumMankHoe KoNMYeCTED HeyCMBIUHbIX 3anpocos | 7
TalimayT noTepy CEASKM, MC 1000

JononHuTenbHble NnapameTpbl MOAYNS:

3. KOHOUTYPUPOBAHWE MOAY A
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MapameTp OnucaHue
PaboTa B PaboTta moayns B pe3epse (CTp. 6):
pesepse

> «BecTu onpoc» - MOAYJ1b BEAET ONpoC M BbiCTaBNAET CUrHanam nojiy4YeHHble
3Ha4yeHua,

> «MoanepxuBaTb coeauHeHUa» - MOAYIb YCTaHABINBAET U NOAAEPXKMBAET CBA3b C
nopyMHeHHoM cTaHumen. Onpoc 1 oTNpaBka KOMaHz, yrpaBreHns He BEAYTCS;

> «3akpbiBaTb COeAuHeHMs» - MOAYMb He yCTaHaBMyBaeT CoeMHEHNE C NOAYNHEHHOW
CTaHuMeln, NoKa He nepenaeT B pexvum PABOTA

3HayeHue no YMOIN4YaHuo: «MoanepxMBaTb COeAUHEHUA»

Pexum pa6oThl
pe3epBHbIX
KaHanoB

Pexuvm paboTbl pe3epBHbIX kKaHanos (cTp. 11):
> «Bce B paboTe» - BCE pe3epBHbIe KaHanbl BbIMOMHAT ONPOC CTaHLLUK;

> «0avH B paboTe, nogAepXKa COeAMHEHUA C OCTasbHLIMU» - OOAVUH PE3EPBHLIN
KaHarn BbIMOSTHAET OMNpOoC CTaHL MK, Mo OCTanbHbIMUN PE3EPBHBIMU KaHanamm
NnoaAepX1BaeTcs CoeguHEHNE;

> «0guH B paboTe, 6e3 noAfepKKU COEOUHEHUA C OCTaJbHLIMU» - OANH PE3EPBHbIN
KaHan BbIMOSTHAET ONPOC CTaHLMI, MO OCTarlbHbIMW pe3EePBHbIMMW KaHanamMmm coeguHeHne
He yCcTaHaBNMBaeTCA.

3HauyeHe No ymonyaHuio: «Bce B paboTe»

MakcumanbHbIA
pasmep o4epeam
npuema AaHHbIX

Pa3smep ouepeau 3HaveHnn anqa 3anucu B SePlatform.Data Server, npy goctmxeHnm
KOTOpOro NpMocTaHaBn1BaeTCs ONpoc CTaHUWM (CTp. 6). 3Ha4YeHne No yMOon4yaHuio «100000»
3Ha4YeHun

BpemAa oxuaaHuA
oTBeTa OT
CTaHuMn, McC

MpomexyTok BpeMeHu (CTp. 7), B TEYEHME KOTOPOro MOAY b XAET OTBETA OT NOAYUHEHHOA
CTaHUMW. 3HaYeHre No YMONYaHNI0 PaBHO «1000» MC;

MakcumanbHoe KonuyecTBo 0AHOBPEMEHHbIX 3aMpPOCOB Ha YTEHME/3annch K yCTPOMCTBY MO OAHOMY KaHany
KO/IM4EeCTBO (ctp. 7). Mo ymon4yaHuio 3HayeHre paBHO «5»

OAHOBPEMEHHbIX

3anpocos

Konu4yectBo KonunyecTBo NOBTOPOB OTMPaBKu KOMaHg, ynpasnexus (cTp. 12). Mo ymonyaHunio 3HayeHne
nepenoBTopoB PaBHO «2»

OTNpPaBKMU KOMaHA

MakcumanbHoe
KOJIN4eCTBO
HeycnelHbIX
3anpocos

MakcurmarnbHO A0MyCTMMOE KONMUYEeCTBO 3anpocoB Ha YTeHne/3anmncb K yCTPOMCTBY Mo
OOHOMY KaHary, KOTOpble BbIMOSTHEHbI C OLWNGKON. Mpn AOCTUXEHNN 334aHHOTO 3HAYEHNA
CBfA3b M0 KaHany cymtaeTcs pa3opsaHHoN (CTp. 7). 1o yMonyaHuio 3Ha4eHre paBHO «5»

TaiimayT noTtepu
CBA3M, MC

MpomexyTok BpEMEHH, MOCIe KOTOPOro CBA3b CO CTaHLMEN CUUTAETCS NOTEPSAHHOM (CTP. 7).
OTcyeT HauMHaeTCs C MOMEHTa AMarHoCTMPOBaHKSA OTCYTCTBUS CBA3U MO BCEM
pe3epBupyeMbiM KaHanam. 1o yMonyaHuio paBeH «750» MC.

B nepese 06bekToB B y3ne Modbus TCP Master otobpaxaeTcs y3en Cnucok CTaHuMiA, KOTOpble ornpallnBaeTt
OaHHbIN MOAY b (PUCYHOK HUXe). [Ina Bcex CTaHU M CYLLECTBYIOT 00LLMe NnapaMeTpbl HAacTpoviku onpoca. Mpu
N3MeHeHWUn obLLero napameTpa ans yana Cnucok CTaHUMA HOBOE 3HaYeHue OyeT yCTaHOBMEHO AN BCEX
HaCTPOEHHbIX CTaHLMI 1 BHOBb [06aBNAEMbIX CTaHLUIA, KOTopble ByayT cogepXaTb AaHHoe 3HaYeHue.

3. KOHOUTYPUPOBAHWE MOAY A
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Curnanel Momynv  Cramicmaka MapameTpel y3Na KOHDWYPALAW MoaynA
=& Moy =]
=% Modbus TCP Master 1
ﬁ CnucoK KaTeropui 4aHHbX < CrMCOK CTaHWAR... >
=-Em Cmpaenate sce TP NpW NOABREHKUK Ha CEBASK Her
P3 OPC AE Server
... OPC DA Server Coils
Discrete Inputs
Holding Registers
Input Registers
BaiT & cnose Het
Cnoe B curHanax TMC, TR4 Het
Cnos B curianax TMF4, TMF8, TRF4 Her
MapameTp OnuncaHue
OcHoBHble

OTnpaBnATbL BcCe Ecnun 3HaveHuto napameTpa NpUCBOEHO «[la», TO NPU NoABIIEHNN NoAYNHEHHON CTaHLUN Ha

TP npu CBA3U BbINOMHAETCA OTNpaBKa KoMaHz, TeneperynupoBaHus, ecnm napaMmeTp UMeET 3Ha4YeHne
NposABJEHUM Ha «HeT» OTMNpaBKa He npoussoputca (cTp. 12)
CBA3U

MakcumarnbHas AnvHa 3anpoca Ha YTeHne AN Bcex CTaHL Wi

Coils BuTtoBble AaHHbIE, MaKCMMarnbHOE KONMMYECTBO OTMNpaBiAeMbIX MOAYUHEHHON CTaHLUK AYeeK
cermeHTa namsATh Coils (cuMrHanos TeneynpasneHns) 3a oguH 3anpoc. [uanasoH 3Ha4eHui ot
1 10 2000. 3HayeHne NO YMOMYaHUIO - «2000»

Discrete BuTtoBbIE AaHHbIE, MaKCUMarbHOE KONTMYECTBO 3arnpallivBaeMblX Y NOAYUHEHHOW CTaHL MK
Inputs fAYyeek cermMmeHTa namsATn Discrete Inputs (CurHanoB TenecurHanmsawumm) 3a ogmuH 3anpoc.
Iwnana3oH 3Hayennin ot 1 o 2000. 3HaueHWe Mo yMOMYaHMIo - «2000»

Holding 16 GUTHbIE flaHHble, MaKCUMaribHOE KONTMYECTBO OTMPAaBIISEMbIX NMOAYUHEHHON CTAHLLMK
Registers pernctpoB namaTtn Holding Registers (curHanoB TeneperynupoBaHnsa) 3a O4UH 3anpoc.
[wnana3oH 3HayeHnn ot 1 o 125. 3HayeHne No yMonyaHmio - «125»

Input 16 6UTHbIE A@HHbIE, MaKCMMasbHOE KONMYECTBO 3anpallvBaeMblX Y NOAYNHEHHON CTaHLUK
Registers pernctpoB namsATn Input Registers (curHanoB TenensamepeHunsi) 3a oauH 3anpoc. [JuanasoH
3HayeHun oT 1 fo 125. 3HaveHre No yMONYaHuIo - «125».

M3meHeHue nopsinka 6ainT gna Bcex CTaHuum

BaiiT B cnoBe MapameTp, onpenensioLmin BKIToYEeHUE/OTKITHOYEHNE U3MEHEHUs NopsifKa CIienoBaHus
6anToB B perucTpe

CnoB B [MapameTp, onpeaensawoLnii BKITIoHYEHNE/ OTKITIOHEHNE N3MEHEHUS NopsAAKa CriefoBaHus CoB
curHanax TMC, B curHanax TMC, TR4

TR4

CnoB B [MapameTp, onpeaensoLwmin BKITloUEeHNE/OTKITIOYEHE U3MEHEHNA NOopsaaKa ClefoBaHns CoB
curdanax TMF4, @ BcurHanax TMF4, TMF8, TRF4

TMF8, TRF4

[ns nobaeBnenns unu yaaneHns cTaHumu:

3. KOHOUNTYPUPOBAHME MOOYIA
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1. BoibepuTe y3en aepeBa CAMCOK CTaHLMIA U HAXMUTE KHOMKY E

17

2. B oTKpbiBLIEMCS OKHE A06aBbTE UMW yAanuTe HOBYHO CTaHLMIO A1 ONpoca C NMOMOLLIbIO KHOMOK [l06aBuTb 1

YAanuTb COOTBETCTBEHHO.

Curnaner  Momynu  Cramicmaka

=- h Mogy i
El h Modbus TCP Master 1
. P32 Crmcok kaTeropui maHHL®
-5 Crmcok cTaHLmi
ata
B3 OPC AE Server
------ i...53 OPC DA Server

[NapameTpbl y3Na KOHMUrypaLMmM Moayna

241 | B

Haorep

KonwuecTso KaHanos

CTpaterva popMUpoBaHWA SaNpocoB Ha YTEHWE

Mo Makcimayray

OmpaenATe Bce TP Npu NOAENEHXKM Ha CBA3W

Hert

Monone3yeman @yHKLMA 3anMck SHAYeHWHA B PEMMCTPREI

D 10 Write Multiple registers

KomipoBka NepenaBacMblx CTROKOBED SHAYEHMIA

windows-1251

Mecnone30BaTh PACLUMPEHHEIE DYHKLIAW

Coilz

Discrete Inputs

Holding Registers

Input Registers

Holding Registers

BaliT B cnose

Cnoe & curqanax TMC, TR4

Cnoe & curqanax TMF4, TMF8, TRF4

FTe

MapameTp OnucaHue
OcHoBHbIE
Homep MopaaKoBbI HOMEP CTaHL MK

KonunyecTso KonuyecTBo peaepBupyemblx KaHanoB cBA3N. MakcumarnbHoe KoNMYecTBO KaHanoB He 6onee 4

KaHaJioB
CtpaTerus MeToa hOpMMUPOBaHMA KapThbl MOMMAVHIA:
$opmupoBaHma > «Ha cnnowHble AaHHble» - CTPOUTCS KapTa 3anpoCcoB TOMbKO N0 HEOBXOAMMbIM JaHHbIM;

3anpocoB Ha
YyTeHue

> «fo makcumymy» - CTPOUTCS KapTa 3anpocoB MakCUMMarnbHOW ANWHbI, He yuuTbiBas
¢hparMeHTaL Mo HEOGXOAUMBbIX JaHHbIX.

Ucnonbayeman | BbiGop hyHKLUM 3anMCcKU 3HAYEHUIN B PErUCTpbl XpaHeHUs:

dyHKumA D> «@x06 Write Single Register»-3anucb 3HAY4eHUs B OOMH PErnCTp. BoinonHaeTcs
3anucu TONbKO [N NPOTOKOMbHOro Tuna TR2, 3aHumaloLLero 2 6aifTa.
3HayeHu B

perucTpbl

> «@x10 Write Multiple registers» -3anucb 3Ha4e€HNIN B HECKOIbKO PErMCTPOB.
3HayeHue No yMor4yaHuio.

3. KOHOUNTYPUPOBAHME MOOYIA
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MapameTp OnucaHue

KoaupoBka Bbi60p KOAMPOBKU NepefaBaeMblX TEKCTOBbIX AaHHbIX. 3HAa4YEHME N0 YMOYaHMIO «windows -
nepeaaBaemblx | 1251».

CTPOKOBbIX

3Ha4YeHui BAXHO

1nsa KoppeKTHoN nepefayn TEKCTOBbIX AaHHbIX KOOMPOBKM NepefaBaeMblX CTPOKOBbIX
3HaYeHun y ornpocYmMKa 1 NOAYMHEHHON CTaHL MM A0MXHbl COBNaAaTh.

B UTF-8 cumBonbl Kupunnuupl u cumsonbl Tabnuubl ASCII, Beixoasime 3a AnanasoH
0-127, 3aHumatoT 60nee 1 6anTa. NoaTomy nNpu HaCcTpolike agpeca curHana ans
npuémal/nepenayn CTPOKOBOro 3Ha4eHUst HE06XOQUMO yKa3biBaTb JOCTATOYHOE
KONIMYeCTBO PerncTpoB (MapameTp Pasmep CTpOKM), MHAYe CTPOKa MOXET
npuHNUMaTbCsA/NepefaBaTbCA He NMONTHOCTbIO.

Ucnonb3oBaTb Onuumsa paclumpeHnsa cTaHgapTHoro npotokona Modbus. Nocne akTueauum pacunpexns 6yayT
pacuMpeHHble | yBENMYeHbl OrpaHUYeHNs Ha MakCManbHO A0NyCTUMOE YMCIO PErMCTPOB B Kaape Ans
GyHKLMM HECKONMbKMX CTaHO4APTHBIX MPOTOKOMbHbIX (OyHKLMIA. [laHHOE pacLumpeHne NpoTokona noMmoraeT
YBENUUUTb NPOU3BOAUTENBHOCTL NpK paboTe ¢ pa3nunyHbiM o6opyaosaHnem ot SMUKOH.
Mocne BKNIOYEHUS pacLUVpPEHWS:
> cTangapTHasa NpoTokibHasa hyHKuua yTeHns 3 (0x03) 6yneT 3ameHeHa Ha KomaHay 0x43,
YTO NPUBELET K BO3MOXHOCTU YTeHUA 0o 719 pernctpos npu nepegaye 0fHOro nakeTa
OaHHbIX;

> cTaHpapTHas NpoToKonbHas yHKUMA 3anmncy 16 (0x10) 6yaeT 3ameHeHa Ha KoMaHay
0x46, 4TO NpMBEAET K BO3MOXHOCTU 3anucbiBaThb A0 717 perncTpoB B O4HOM MaKeTe AaHHbIX;

> cTaHpapTHas NPOTOKomNbHas yHKUMA YTeHms/3anucy 23 (0x17) byanet 3aMmeHeHa Ha
KoMmaHay 0x63, 4To NnpMBeLEeT K BO3MOXHOCTM YTeHns Ao 719 pernctpos npu nepegave
O[,HOro naketa AaHHbIX 1 3anmMcu Ao 717 perncTpoB B 04HOM NakeTe JaHHbIX

MapameTpbl KaHanoB

MopT MopT, MO KOTOPOMY MPOUCXOAUT coeAnHEHME. [10 yMonyaHuto BbIGpaH nopT «502»

MakcumanbHas anvHa 3arpoca Ha 3arnncb

Holding MakcumanbHoe KonmyecTBo 16-6UTHbIX 3MTEMEHTOB [aHHbIX A8 3anucu, oTNpaBnsemMblX 3a
Registers oawvH 3anpoc. dnana3oH 3HadeHnn ot 1 o 123.

[na no6aBneHua Unu yaaneHns KaHana cBsi3v Heo6XoauMo BBECTH B rnose KonnyecTsBo KaHanos yucro ot 1,0 4.
Mpy MI3MEHEHUM 3HAYEHUsI NapaMeTpa B KOHUIypaL MM Moy s oTo6pasmTca HOBOE KONIMYECTBO KaHamnos, Npy 3ToM
NS Kaxaoro KaHana uMerTca HacTPOVKMU:

MapameTp OnucaHue
IP appec Appec ycTponcTBa
NopT MopT KaHana, No KOTOPOMY NMPOUCXOAUT COEAUHEHME

3. KOHOUNTYPUPOBAHME MOOYIA
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3.3. PaboTta c kateropusiMu AaHHbIX

Kateropum fiaHHbIX Hy>XHbl AN rpyNIMPOBKIM CUrHaNoB Mo UHTepBasy onpoca. Kateropum MoryT 6biTb yA06HbI,

Korga Tpe6yeTcsl OoNTMMMN3NPOBATb HArpy3Ky Ha CETb UM COKpPaTUTb o6bem Tpa¢w|Ka.

1. Cospavite Hy>XXHOE KOIMYECTBO KaTEropvi faHHbIX B y351e HacTporku moayns Modbus TCP Master.Cnmcok

KaTeropMﬁ AdHHbIX.

B o]

EHj? Modbus TCP Master 1
E =i Crmcok kaTeropuit AaHHbIx
: ----- 3 Fast cateqony
- g Slow category
- Crvcok cTaHWwaA
L OPC DA Server

2. YcTaHoBUTE A9 Kax[40M KaTeropnm faHHbIX MHTepBan ornpoca B MunnucekyHgax. Ha pucyHkax Huxe
nokasaHo, Kak ans kateropuv Slow category ycTaHOBMEH peAKuin HTepBan onpoca, a Ansa kareropum Fast

category - YyacTbIn nHTEpBar.

B3] B34 |

4 1. OcHoBHe 4 1. OcHoBHE
MHTepean (Mc.) 30000 MHTepean (M)
MR Slow category MR

MNapameTpe! y3na KOHEWMYPELMKM MOIyNA MNapameTpe! y3na KOHPUMYPALMW MOgyNA

10
Fast category

3. OTHecuTe curHan K oqHom U3 KaTeropum AaHHbiX. [1na 3Toro B OKHe U3MeHeHHWe cBoICTBa CBONCTBA 5000
yKaxute napameTp «Category=(<Uma KaTeropuu>)» UK B OKHe PefakTop aapeca BblOepuTe KaTeropuio

AaHHbIX U3 BblNagaloLlero crimcka.

o5 MsmeHeHwe ceolicTea *
Homep 5000 (Address)
Tun String

{ Moduleld={Madbus TCP Master 1) Pratocol={Modbus TCP)
Station={1) Address=(10{) Table=(Holding Registers) Type=(Protocol)
Protocol Type=(TM2) Signed={True) Category={Fast categony)}

3Ha4eHme
Omrerrs
Penaktop agpeca n
Modbus Cranuma  Homep ¢aiina Homep sanmcw  Agpec  flocraeka  [MpoTokonbHewd Tun  Cerment but 3vakosnill  Pasmep cipokn  Kateropwa gaHHbix
Modbus TCP Master 1 1 - 100 O ™2 * Holding Registers ~ O ®

CBO,D,HyIO CTaTUCTUKY obMeHa AiaHHbIMU MO KaXa0M Karteropum AaHHbIX MOXHO NOCMOTPETb 4Yepe3 cepBUCHOE

npunoxerHue CTaTuCTHKa.

3. KOHOUNTYPUPOBAHME MOOYIA
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4. KoHurypmposaHue curHanoB

4.1. Ncnonb3oBaHue curHanos

CurHanbl SePlatform.Data Server ucnons3ytoTcs Ana nepegayv 3Ha4eHuii napaMmeTpoB TEXHONOMMUYECKMX
06BEKTOB NMONb30BATENO U AANA NEPeaqy yrpaBnsioLLmuxX BO3AENCTBUN NONb30BaTENSs K TEXHONOrMUYECKUM
o6bekTam. CurHansl NpUBA3bIBAIOTCA K MOAYSM Yepes CBOMCTBO afipec curHana.

CwrHan coctout 13 Habopa CBOWCTB. YacTb CBOWCTB OMNUCbIBAET NapaMeTpbl TEXHONOrM4eckoro o6bekTa (K HAM
OTHOCHATCS 3Ha4YeHne, Ka4eCTBO, METKA BPEMEHW, a TaK Xe OMuMoHarbHble CBOMCTBA - CBOMCTBA NepecyeTa), a
Apyras YacTb onucbiBaeT noeepeHue curHana B SePlatform.Data Server (k HAM oTHocuTcsa o6s13aTenbHoe
csouncteo CDT).

C TOYKM 3pEHNA KOMMYHMKALIMOHHOrO MOAY st HEO6XOAMMbI CrieayoLLMe CBOWCTBA CUMrHana:
> 1 (CDT) - KAHOHNYECKUIA TUM AaHHbIX;

2 (Value) - UHXEHEepHOe 3HaYeHue;

3 (Quality) - kauecTBO CUrHana;

4 (Timestamp) - MeTKa BpeMeHM;

5000 (Address) -agpec curHana;

5001 (Active) - aKTMBHbIV NPOTOKON OOMEH3;

5002 (RawValue) - (h3n4ecKoe 3Ha4YEHHE;

VvV V VvV VvV V VvV VvV

5100 - 5108 - cBOICTBa nepec4yera.

4.2. Tunbl paHHbIX

Tvn AaHHbIX onpeaenseT MHOXECTBO AOMYyCTUMbIX 3HAYEHWI, KOTOPbIE MOXET NPUHUMaTh Napamerp,
npyHagexaLwmn 3Tomy Tuny.

Tunbl AaHHbIX, nogaepxueaemble SePlatform.Data Server, npeacTtaBneHHbIx B Tabnuue Huxe.

Tun OnucaHue Jonyctumble 3HavyeHUs

@ Int1 3HakoBoe Lienoe 1 6ant [-128; 127]

@b Uint1 BesasHakosoe Lesoe 1 6ailT [0; 255]

@ Int2 3HakoBoe Lenoe 2 6ainTa [-32 768; 32 767]

@ Ulnt2 Bes3s3HakoBoe uenoe 2 6aiita [0; 65 535]

@ Int4 3HakoBoe Lenoe 4 6aiTa [-2 147 483 648; 2 147 483 647]

T Uint4 Be3sHakoBoe Lenoe 4 6anta [0; 4 294 967 295]

@' Int8 3HakoBoe Lernoe 8 6anTt [-9 223 372 036 854 775 808; 9 223 372 036 854 775 807]
\E} UInt8 Bes33HakoBoe uenoe 8 6aiT [0; 18 446 744 073 709 551 615]

4. KOHOUNTYPUPOBAHWME CUTHAJTOB
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Tun OnucaHue JdonyctuMmble 3HayeHus
! Float 3HaueHuve ¢ nnasatoLlen 3anaTton 4 [£1 5x1045; t3.4><1038]. To4yHocTb 6-9 undp
6aviTa
%) Double  3HaueHue c nnaBatolel 3anaToin 8 | [£5.0x107324; +1.7x10308], ToyHocTb 15-17 umdp
GanT
=) Bool Jlornyeckoe 3HaueHve true, false
=) String TekcToBas cTpoka B KOANPOBKE [0 2 MUNNMapA0B 3HAKOB, Kaxabl 3HaK 3aHnMaeTt 16 6ut

UTF16 (2 6aitra)

Mogaynb Modbus TCP Master, onepvpys faHHbIMK B COOTBETCTBMM CO crieLudmkaL e, MOXeT NpeaocTaBnaTb UX
B BMAe crepyowmx TMnoB. Takue TUMbl AaHHbIX Ha3blBatTCH NPOTOKOMbHLIMMU.

MpoTokonbHbi TUN | Tun 3Ha4YeHus @ HanpaeneHue nepepayn OnucaHue

TS bool Slave — Master TenecurHanusauus

TC bool Master — Slave TeneynpaBneHune

™2 int2/uint2 Slave — Master Tenensmeperve

TMF4 float Slave — Master TenenamepeHve

T™MC int4/uint4 Slave — Master Tenecyer

TMF8 double Slave — Master Tenensmepenune

TM2_TIME int2/uint2 Slave — Master TenensmepeHve C METKOW BPEMEHN
TMF4_TIME float Slave — Master TenensmepeHve C METKOW BPEMEHN
TMC_TIME int4/uint4 Slave — Master TenecyeT c METKOWN BpeMeHn
TMF8_TIME double Slave — Master TenenamepeHne ¢ METKOMN BpEMEHMN
TR2 int2/uint2 Master — Slave TeneperynupoBaHue

TRF4 float Master — Slave TeneperynuposaHue

TR4 int4/uint4 Master — Slave TeneperynupoBaHue

STR string Slave — Master Tenensmepenune

STR-COMMAND string Master — Slave TeneperynuposaHue

Kak B1MaHO 13 Tabnuubl CUrHarnbl Mo OTHOLLEHUIO K MoAynk AenATCcA No HanpaeJ1eHUI0 nepefadn Ha ABe rpynnbl:

>  BXOQALLMIA CUrHarn, B KOTOPbIM 6y[eT 3anucbiBaTbCA NONYYEeHHOe 3HA4YEHNE C NOAYMHEHHON CTaHL M.
HanpasneHve nepenaun ons curHana ot Slave k Master, rae Slave - noguuHeHHas ctaHuuma, Master - mogynb
Modbus TCP Master;

>  VCXOASILLMIA CUrHan - CUrHas, 3Ha4YeHre KOTOPOro Npyu n3amMeHeHun 6y et nepenaBaTbCs NOgYMHEHHO

cTaHuun. HanpaeneHve nepenayun ons curHana ot Master k Slave.

4. KOHOUTYPUPOBAHWNE CUTHAITOB
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Mopynb NO3BONAET HACTPOUTL CUrHaIbl LOCTaBKW, KOTOPble HEOOXOANMBbI A5 MOATBEPXAEHUS [OCTaBKU
nexopAawmx curHanos go I'IO,EIHVIHSHHOVI CTaHUMM U coaepxXxart pe3yibTaTt BblMONHEeHUA onepauun. 3HayeHusa curHanos
[JOCTaBKMW NpefcTaBneHbl B Tabnuue (cTp. 12).

Mopynb No3BONSAET UCMONb30BaTh CErMEHT aApecHoro npoctpaHcTea Holding Registers ans nepegayun curHanos
TeneynpasneHus n Tenecurdanusauun. Peructp agpecHoro npoctpaHcTea npotokona Modbus ucnonb3yetcs kak
Habop B kayecTBe 16 cMrHanoe TeneynpasneHus Unu TenecurHanmaauumn. MNpu KoHgUry pupoBaHnm Takoro cnocoba
[OCTaBKU CMrHanoB B afipece curHana ykasblBaetcs Homep 6uta (BitPosition).

Tak KaK a11eMeHTbl agpecHoro NpocTpaHcTea Holding Registers v Coils MMelOT TWM AOCTYNa Ha YTEHME U 3anucb
[aHHbIX, TO UMEETCA BO3MOXHOCTb OTMNPaB/ATb CUrHasbl TeneperynpoBaHus (TeneynpasneHus) U nonyyatb
curHanbl TenensmepeHus (TernecyeT, TeniecurHanusaumns) Ha OavH PerucTp NnamaTu. [ns aToro Heo6xoanMo
€o3AaTh [iBa CMrHasa TUMoB - BXOASALLMIA 1 ucxogsawmid. Mpu atom He 6yaeT omnbKu nepeceyeHns agpecos. 3anuchb
W YTEHWE C OQHOro PerucTpa NPMMeEHsIETCA AN NPOBEPKYM MONTyYEHHbIX AaHHbIX NOAYMHEHHON CTaHUMEN 1 Ans
NPOBEPKM TEKYLLMX 3HAYEHUIN TapamMmeTpoB 06 beKTa TeNeperympoBaHus.

MpOTOKOMbHBIN TUM A@HHbLIX, YKa3aHHbIN ANA cUrHana, AoMXeH 6biTb COrmacoBaH C TUMOM AaHHbIX CUrHana B
COOTBETCTBUM C Tabnuuen. Ecnv Tunbl AaHHbIX 6yAyT He CorfiacoBaHbl, TO CUrHan He 6yaeT NpuHAT Ha
obcnyxusaHue mogynem. MNpaBuno nonb3oBaHys Tabnuuei: B nepBom cTosbLe BbiGpaTh TUM UCMOSNb3YeMblX
[aHHbIX M COOTHECTM eMy TWM CUrHana.

MpoTtokonbHbii TUN | Tun B SePlatform.Data Server

int1 uint1l int2 uint2 int4 uint4 int8 uint8 float double  string bool

TS na

TC na

T™M2 na na na na na aa na aa

TMF4 Aa | Aha

TMC na na na na

TMF8 na

TM2_TIME na na* na na* na na*

TMF4_TIME na ha

TMC_TIME na na* na pa*

TMF8_TIME ha

TR2 ha ha

TRF4 na

TR4 na na

STR na

STR-COMMAND Aa

4. KOHOUTYPUPOBAHWNE CUTHAITOB
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I'oe fa* - BINOMHAETCS, €CNN TUMN AaHHbIX 6€33HaK0BbIN, MHaYe CUrHan He NPUHUMAaETCA Ha 06 CnyXMBaHe.
Hanpumep, npu npeobpazoBaHum U3 NPOTOKOSbHOMO TMMNA AaHHbIX TM2 B KAHOHUYECKWIA TUMN AaHHbIX uint2
Heob6xoAuMO B aipece curHana ykasatb «Signed=(False)».

4.3. CBoucTBa cUMrHanos

CeonctBal (CDT), 2 (Value), 3 (Quality), 4 (Timestamp),5 (AccRight), 6 (ScanRate) sBnatoTtcsa
obszatenbHbiMU. Ecnm B KoHdUrypaumm cepeepa obsi3aTenbHble CBOMCTBA HE 3aAaHbl NOMb30BaTeNeM, TO Npu
CTapTe cepBepa, coAepXallero Moaysb, AaHHble CBOMCTBA CO34alTCA AuHaMmuieckn. NHnumannsmpyowime
3HayeHUs1 3aBUCAT OT CBOWCTBA, Hanpumep, 2 (Value) - EMPTY, 4 (Timestamp) -NOW uT.n.

O6Lwme cBOCTBa cUrHana ans BCex Moaynen:

> 1 (CDT) - KaHOHUYECKMIA TWM AaHHbIX. MpUHUMAaET 3HaYeHNe paBHOe KoAy YKa3bliBaloLWeMy TUM CUrHana;

Kop,  Tun curHana

1 & Int1

3 @ Uint1

9 @& Int2

8 @& Uint2
7 & Int4

6 @ Uint4
13 @8

12 @ uints
14 (g} Float
15 | (§) Double
5 1z} Bool
17 =) String

> 2 (Value) - MHXeHepHoe 3Ha4YeHne. ViIMeeT TOT Xe Tun, 4To U curHan. CoaepXuT 3HayeHne, C KOTOpbIM
paboTaeT nonb3oBaTenb;

> 3 (Quality) - kauecTBO curHana. Tun cBoncTBa uint4. [oKa3biBaeT CTeNeHb OCTOBEPHOCTM AaHHbIX
curHana;

> 4 (Timestamp) - MeTKa BpemeHu. CoaepXuUT 3HaueHne BpeMeHm NosiBMeHns CobbITUS.

CsoiicTBa curHana g Kom MYHUKaLMOHHOIo Mmoayn4a:

> 5000 (Address) -agpec curHana. CBoncTBo co3faeTce nonb3oBartenem. CurHan MoxeT ObiTb NpyUBA3aH K
O[IHOMY WITN HECKOMbKMM KOMMYHUKALMOHHbIM MoAynam. CBSA3b OCYLLECTBNAETCA Yepes3 yKka3aHue afpeca B

pamMkax cneumnd ki NpoToKona B CBOMCTBE 5000 (Address). 3HaueHue CBONCTBa aApec CurHana Ans Kaxaoro
MopayIns 3aKntoyaeTcs B purypHble ckobku {}. 3HaueHne napameTpa NoMeLLLaeTCs B Kpyrible CKOOKK, a Mexay

4. KOHOUNTYPUPOBAHWME CUTTHAJTOB



24 SEPLATFORM.DATA SERVER. MOYJTb MODBUS TCP MASTER. PYKOBOACTBO AODMNHNCTPATOPA

MMeHeM napameTpa U 3Ha4YEHNEM CTaBUTCS 3HaAK «=».
B ogHOM cBoCTBE MOXET HAaXOAMTLCA HECKOMNbKO afipecoB, 3anucaHHbix B hopmarte {agpec_1{anpec_2}..
{anpec_N}.

> 5001 (Active) - aKTMBHbIV NpoTOKON 0bMeHa. CBOMCTBO co3aeTcs nonb3oBaTteneM. CurHan MoxeT ObiTb
npyBA3aH K O4HOMY Wi HECKONbKUM KOMMYHUKALMOHHBIM MOAYNAM, NS 9TOro He06Xo0auMOo yKasaTb, Mo
KakoMy MPOTOKONY NPUHUMAaTbL U COXPaHATb AaHHbIE (PUCYHOK HuXe). ECcnn akTUBHBIN NPOTOKON He yKa3aH, TO
Takum 6yJeT nepBbIi MO CANCKY B afpece CUrHana;

Signal Signal
5000(Address)={...Protocol=(IEC)...} {...Protocol=(ModbusTCP)...}
5001(Active)=ModbusTCP

+ A

Modbus TCP | [ 15 Master Modbus TCP 1 | yp ¢ Magter
Master Master
| ] I |
ILIK ILIK
JdaTank JdaT9HK

> 5002 (RawValue) - dpusndeckoe 3HavyeHue. Co3naeTcs cepBepoM AUHaMmMYecKu. Tun CBOMCTBA AONXEH
COOTBETCTBOBAaTb KAHOHNYECKOMY TuMy curHana. lpu co3gaHnm CBOMCTBA akTUBUPYHOTCA (PYHKLMM NepecyeTa B
WHXeHepHOe 3HadeHre (cBoncTBo 2 (Value)) n o6paTHo.

CTtpykTypa dhopmata agpeca gna mopyns Modbus TCP Master npeacrasneHa B Tabnuue:

MapameTp 3HaueHue

ModuleId W peHtudpmkatop moayns

Protocol ModbusTCP

Station Homep cTtaHumu

Type Tun apgpeca curHana. lNprvHUMaeT 04HO U3 ABYX 3HaYEHUI:

> «Protocol» - 3Ha4YeHWe YKa3bIBaeT, YTO TUMN OTHOCUTCA K TUNY, NnepegaBaeMomMy B
KaHanax CBA3W, @ KOHKPETHbIN TUM YKa3aH B napamMmeTpe ProtocolType;

> «DeliveryStatus» - curHan goctaBku. Tun curHana nocTaBKu AOSXeH ObiThb int4

Table YKazaHue, K KakoMy CcerMmeHTy namsTu npotokona Modbus npvBazaH curHan. MNprvHMMaeT ogHo
U3 CrnenyroLnx 3HaYEHUIA:

> «Discrete Inputs» (QUCKpETHbIE BXOAbl, OANH BGUT, TONbKO YTEHME);

> «Coils» (A4elriKK, opuH BUT, YTEHWE 1 3annChb);

> «Input Registers» (BXoAHble peructpbl, 16-6MTHOE CNOBO, TONBKO YTEHUE);
>

«Holding Registers» (perucTpbl XxpaHeHusl, 16-6MTHOe CMOBO, YTEHWE U 3aMUChb).

4. KOHONTYPUPOBAHWME CUTHAITOB
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MapameTp 3HauyeHune
Address ALpec anemMeHTa fiaHHbIX B BblOpaHHOM 06nacTy naMmATh NpoTokona. 3HaveHue B AnanasoHe ot 0
[0 65535

ProtocolType | [1poTOKONbHLIN TUN AaHHLIX NO cneundmrkaummn Modbus (cTp. 21)

Signed [Npu3Hak Toro 4YTo TMN ABNAETCA 3HAKOBbIM. [MpumeHsaeTca ¢ Tunamu TM2, TMC, TR2, TR4.

3HayeHus: «True» UNn «False»

BitPosition  Homep 6uta B 6aiiTe. NpumeHseTca ¢ Tunom TS anst Input Registers nHolding Registersu

Ana TC B Holding Registers. 3HayeHusa B guanasoHe ot 0 go 15

Length Pasmep ctpoku B ASCII kopax. MNpumenserca ¢ Tunamm STR u STR-COMMAND. 3HaveHus B

Avanasode ot 100 123

anI nepecevyeHnn nnn coenaaeHnm agpecos (Hanpvlmep, npu cosaaHun ynpasnatrowiero BO34ENCTBUA HA OOQUH U TOT

Xe afpec) NPOUCXOAMUT 3anChb B XypHa MOAYINS O HaNM4YuM nepecedeHunii aipecoB, HO K 0TKa3y B MOCTaHOBKE
CcurHanoB Ha o6cnyxuBaHue He npuBoamT. MNpoBepka Ha CoBNaeHNe 1 NepeceyeHre agpecoB NPOMCXOANT Npu

CTapTe moaynsa.

Anpec: {...ProtocolType=(TR2) Table= 65535 DDDD |:| 65535 D

Holding Registers Coils
Ums curnana: MB_TCP | TC 0123 15 0
Anpec: {...ProtocolType=(TC) Table= | ] DDDD D MB TCP 1 TC 1 D
(Holding Registers) Address=(1) 2 DDDD |:| MB TCP 2 TR2 2 D
Bit Position—(3 1P 2
it Position=(3); s[J000.. [ 3[]Mb_TCP TC TS
Wms curnama: MB. TCP 2 TR2 ||

(Holding Registers) Address=(2)

Signed=(False)} Input Registers Discrete Inputs
7 Mb_TCP TC TS LA B 0
ms curHana: Mb_ TCP_TC 1 |
Anpec: {...Protocol Type=(TS) Table= EEEE E E‘
(Discrete Inputs) Address=(2)} {... 2 2| _|Mb_TCP_TC_TS
Protocol Type=(TC) Table=(Coils) — 3 0] ... [IMB_TCP_T™M2 3]
Address=(3)} DDDD O I:'
Vivia cursana:MB_TCP_TM2 65335 65535

Anpec: {A.AProtocolType_:(TMZ) Table=
(Input Registers) Signed=(True)
Address=(3)}

I'Ilemep ajpeca curHana tenecurHanusawum npu Tune curHana bool:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TS) Address=(5) Table=(Input Registers) BitPosition=(1)}

Mpumep agpeca curHana TenemamMepeHusi, Npu TUnNe curHana uint4:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TMC) Address=(0014) Table=(Holding Registers) Signed=(false)}

Mpumep agpeca curHana TeneynpaseHns, OTNPaBSeMoro B CerMeHT namsAT Holding Registers, npu tune

curHana bool:

4. KOHOUNTYPUPOBAHWME CUTTHAJTOB
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{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TC) Address=(005) Table=(Holding Registers) BitPosition=(14)}

Mpumep agpeca curHana oTnpaBKu KoMaHz, Nnpy TUne curHana string (pUCyHoK HuXe):

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(STR-COMMAND) Address=(0026) Table=(Holding Registers) Length=(23)}

Holding Registers 15 14 13 1 0
0026 (JO0O..O
0027 OOO..0OO

0049 OO OO

lMNpumep agpeca curHana gocTaBKu, TUMN CUrHana int4:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(DeliveryStatus)
ProtocolType=(TC) Address=(005) Table=(Holding Registers) BitPosition=(14) Signed=(true)}

4.4. Co3paHue curHanos

[na HacTpoiku curHanos mopynst Modbus TCP Master ucnonb3ayetcs cepBucHoe npunoxenve KoHdurypaTop.
Ins no6aBneHns curHanos HeobXo4MMO BbITNONHUTE CrieflyoLne AedCTBUS:

1. Ha 3aknapke CurHanbl Co3panTe curHan Heobxoanumoro Tmna;
2. [o6aBnTb HEOOXOAMMbIE CBOMCTBA CUIHANOB, HAXaB KHOMKY 106aBUTD;

3. NepezanycTute SePlatform.Data Server.

4. KOHONTYPUPOBAHWME CUTHAITOB
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5. NMpumMmep paboTbl c MOaynemM

[ns obmMeHa faHHbIMU C MOAYMHEHHOWN CTaHLUMEN HEO6XOAMMO BbIMOTHUTL CrieayoLwme AenCTBUS:
1. Nobaeutb Mmogynb B coctae SePlatform.Data Server.
2. HacTpouTb napameTpbl MOAYNS U NapamMeTpbl KaHana CBA3MN.
3. Co3patb curHanbl 1 f,o6aBuTb HEOOXOAUMbIE CBOMCTBA.
4. HacTtpouTb agpeca curHanos.
[na obMeHa faHHbIMU He0BX0AMMbI afpeca BXOAALLErO U UCXOASILLETO CUrHArOB:

SePlatform.Data Server
3amymen {Moduleld=(Maodbus TCP Master 1) Protocol=ModbusTCP)
Pesepenad napa axTHEHA Station=(1) Type=(Protocel) Protocol Type=(TM2)
Address=(4) Table=(Input Registers) Signed=(true)};
Modbus TCP O Int2 « )
Master O Ulnt2 > Cra Nel
{Moduleld=Modbus TCP Master 1) Protocol=ModbusTCP)

Station=(1) Type=(Protocol) ProtocolType={TR.2)
Address=(3) Table=(Holding Registers) Signed=(False)}

> curHan teneusmepeHus. Tun curHana int2. Agpec curHana:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TM2) Address=(4) Table=(Input Registers) Signed=(true)}

> cwrHan TeneperynupoBaHus. Tun curHana uint2. Agpec curHana:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TR2) Address=(3) Table=(Holding Registers) Signed=(False)}

[na ncxopsauwero curHana afpec curHana AoCcTaBKw:

{ModuleId=(Modbus TCP 1) Protocol=(ModbusTCP) Station=(1) Type=(DeliveryStatus)
ProtocolType=(TR4F) Address=(45) Table=(Holding Registers)}

Mpumep appeca curHana TenecurHanmaawuum:

{ModuleId=(Modbus TCP Master 1) Protocol=(ModbusTCP) Station=(1) Type=(Protocol)
ProtocolType=(TS) Address=(7) Table=(Input Registers) BitPosition=(1)}

5. NepezanycTtutb SePlatform.Data Server ons npuHaTUA HOBLIX HACTPOEK;
6. MNpoBepnTb HACTPONKM NOAYNHEHHOW CTaHLLMKM (NOPT 1 KONMMYECTBO KaHanoB CBA3N);
7. YctaHoBuTb cocTosAHne SePlatform.Data Server B nonoxeHue «True»;

8. YcTtaHoBUTb COCTOAHME pe3epBHbIX Nap B COCTOAHNE «True».

C nomotubto OPC knneHTa, Hanpumep, Service - OPCExplorer, MoxHo npocMaTpuBaTh 3Ha4eHWe NEPBOro curHana
(cvrHana TenensmMepeHns) u 3anucbiBaTb 3HAa4YEHWE BTOPOro curHana (curHana teneperynmpoBsaHus).

5.MPUMEP PABOTbIC MOAOYJEM
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6. duarHoctuka paboTbl Moayns

6.1. lnarHocTuka craHuun Yyepes CUrHanbl

Moaynb Modbus TCP Master guHamundecku cosgaeT cryXeGHble CUrHanbl A NMoAKToYeHHbIX CTaHUui. Yepes
cnyxebHble CUrHasbl, Co3faHHbIe MOAYIEM, MoJSIb30BaTellb UMEET BO3MOXHOCTb HaboaaTth 3a paboToi CTaHLWiA.
MpaBa AocTyna K cryxebHbIM CUrHanam TofbKo Ha YTeHue:

> CurHan cocTtosiHUA CBA3U Mo KaHany. Tun bool. Ter curHana:

SePlatform.OPCDAServer.Service.Modules.<WUma moaynsa>.Station <Homep cTaHuum>.Channels.<IP
agpec kKaHana>:<nopt>.ConnectionState

MprHMMaeMble 3Ha4YeHNs:
> «True» - CBA3b N0 KaHany yCTaHOBIEHa,
> «False» - CBA3b N0 KaHarny OTCYTCTBYET;
D> curHan cocTosiHus CBA3K co cTaHumen. Tunint4. Ter curHana:

SePlatform.OPCDAServer.Service.Modules.<Wma moayna>.Station <Homep cTaHuuu>.
ConnectionState

|_|pI/IHI/IMaeM ble 3Ha4YeHuqd:
> 0-coenvHeHWe OTCYTCTBYET,
> 1-oxugaHve NnepenoakioveHns B Crlyvae KpaTKOBPEMEHHOM NOTEPU CBA3M,
> 2-coefvHeHune ecTb,
> 3-3anpawmBarTcsa Unu NepenarnTcs AaHHbIE;
> curHan pmsnyeckoro coegmHeHns co ctaHumen. Tun bool. Ter curHana:

SePlatform.OPCDAServer.Service.Modules.<Wma moayna>.Station <Homep cTaHuuM>.
ConnectionState.ConnectionState

MpuUHUMaeMble 3HaYeHus:
> «True» - COEOUHEHNE CO CTaHLMEN yCTaHOBMNEHO,
> «False» - COelHEHE CO CTaHLIMeN OTCYTCTBYET;
> CurHan nornyeckoro coeiHeHus co ctaduueir. Tun bool. Ter curHana:

SePlatform.OPCDAServer.Service.Modules.<Wma moaynsa>.Station <Homep cTaHuun>.
ConnectionState.LlLogical

M PUHUMaeMbl€ 3Ha4YEHUA:
> «True» - COEJMHEHNE CO CTaHLLNEN YCTaHOBJ1EHO,
> «False» - COEAUHEHNE CO CTaHLMEN HE BOCCTAHOBIIEHO MOCH e UCTEYEHUS TaﬁmayTa noTepu CBA3N,

> KONMWYECTBO NPUHATBLIX OTBETOB OT NOAYMHEHHON CTaHLMUWU. 3HaYEHNE MHKPEMEHTMPYETCS NPU NOMYyYeHUM
OTBETa OT CTaHL MKW, BHE 3aBUCMMOCTH OT AaHHbIX, HAXOASILLMXCA B OTBETE. Ter curHana:

SePlatform.OPCDAServer\Service.Modules. <WmAa moagyna>.Station <Homep
cTaHuun>.ReceivedResponseCount

6. QMATHOCTUKA PABOTbIMOOYITA
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> KONM4YecTBO OTMNpaBfeHHbIX 3anpocoB NOAYNHEHHON CTaHUMW. Ter curHana:

SePlatform.OPCDAServer\Service.Modules.<WUma moayns>.Station <Homep cTaHuuu>.
SentRequestCount)

6.2. CtaTuctuka mopyns

Moppo6Hyto nHdopMaLMio 0 paboTe Moy st MOXHO NMPOCMOTPETb C MOMOLLIbH CEPBUCHOMO MPUITOXEHUS
Cratnctuka. [lns npocMoTpa napameTpoB CTaTUCTUKN Moay s Heobxoamnmo noakntountbes kK SePlatform.Data
Server n BbI6paTh B aepeBe 06bekToB Mopyns Modbus TCP Master.

EIL;“-' Hosoe nogmiouerme va 127.0.0.1|| |qug THEYEHNE

i 1 [epeBo cMrHanos

EI_.r Mogymi O6ume napameTpet

P ~3 OPC DA Server WaeHmidukaTop mogyna Modbus TCP Master 1

EI_.r ran mogyna Modbus TCP Master 1
3 CrvcoK cTaHwi McnonHAsMEIR dalin Modbus TepMaster_Module dll

: Ll Harpyska Bepcun

- KnveHTs AKTMEHOCTE True
Bectv ®ypHan padoTel True
YpoEeHE NETANK3aLMK XypHana patoTel MHoopMaLMoHHEIE cooBileHWA
MpeneneHLIR pasMep Nora Kagpoe 10
Bpema cTapTa 04.07 2023 10:19:03
Mauenzna OecHosran - Oa;
Ouepem AaHHbIC
Pazmep ouyepem EXOOALLY OSHHBD 0
Fasmep ouspen KOMaHA 0

Onepaww c momeHnTa sanycka

KonMyecTED 0TNPEENEHEN SENPOCOE 0
KonWuecTED NpUHATED, OTEETOE 0
O6cnyxMEIEME CHMHAN

O es konvuecTeo oBcnyMeasMen curianoe 14 000
TS 1 000
TC 1000
TM2 2000
TMF4 1 000
TMC 2000
TRZ 2000
TRF4 1 000
TR4 2000
STR 1 000
STRLCOMMAMND 1 000
TMZ_Time 0
TMF4_Time 0
TMC_Time 0
TRZ_Time 0
TR4_Time 0
TRF4_Time 0
CurHanel cTaTyca AoCTaskK 0

O6wasn ctaTucTuyeckas nHcopmauma Moaynsa npeacTaeneHa B rpynne 06uue napameTpbi.

6. ANATHOCTUKA PABOTbIMOOYITA



30 SEPLATFORM.DATA SERVER. MOYJTb MODBUS TCP MASTER. PYKOBOACTBO AODMNHNCTPATOPA

CrartucTtuyeckas I/IHq)OpMaLl,I/IFl MoAyna o pasaMepe odyepenn AaHHbIX NpeacTaBneHa B rpynne Oyepeab AaHHbIX:

MNapameTtp OnucaHue

Pa3mep o4yepean BXoAauMx AaHHbiX =~ KonmyecTBO NakeTOB BXOASILLMX [AHHbIX, OXUAAKLWMX 06paboTKK

Pa3mep ouvepean KomaHA KonuyecTBo NakeToB NCXOAALUNX AaHHbIX - KOMaHA, XAyuwmnx otnpaBku.

CraTtuctundeckas I/IHd)OpMaLl,I/IH MoAyna o KonnyecTtee onepau,vu7| 3a BpemMA pa6OTbI mMoAayna npeacTtaBiieHa B rpynne
OnepauuMmM C MOMeHTa 3anycka:

MapameTp OnucaHue

KonmyecTBO OTMpaBieHHbIX ObLLiee KONMYECTBO OTNPaBMEHHbIX NaKeTOB AaHHbIX, 3a BpeMs paboTbl
3anpocos mMoayna

KonnyecTBO NpUHATLIX OTBETOB O6Lee KONMYECTBO NPUHATLIX NAKETOB AaHHbIX, 3a BpeMsi paboTbl MoaynA

CraTtuctnyeckas MHopMaLusa MOAY IS 0 KonuyecTBe 06CyX1BaeMbIX CUrHaNoB NpeAcTaBsieHa B rpynne
06CcnyxuBaemMble CUrHasbL:

MapameTp OnucaHue
Obwee KoNU4ecTBO 06CAYKUBAEMbIX CyMMmapHOoe KONM4ecTBO 06CNYXNBAEMbIX CUrHANO0B C pasHbIMU
CUrHanoB TUNaMK OaHHbIX

Mo KaXaoMy NpoOTOKONMIbHOMY TUMNY AaHHbIX NpeaocTaBdeTCcA CTaTUCTUHEeCKad I/IHCbOpMaLl,I/IFI B BUAE Konun4yectea
O6CJ'IY)KI/IBaeM bIX CUITHanoB.

CTtaTtuctnyeckasn uHdopmauus B pasgene Harpyska npencraBnsieT coboin KonmyecTBO MU3MEHEHNIN 3HAYEHNI

CUrHarsnos no pa3HbiM TUnam CUrHanosB - Kofin4ecTBo I'IGpG38I'IVIC€I7I 3Ha4YeHU CUrHasnoB. ﬂepe3anwcm NPOTOKOJTbHbIX
TUNOB CUrHaNoB pa3feneHbl Ha rpynnbl Ucxoadame U3MeHeHUA U Bxoasaume u3MeHeHuA.

6. ANATHOCTUKA PABOTbIMOOYITA
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=5 Hosoe nogknioyeHke Ha 127.0.0.1
----- [ Jepeso curHanos
EIL_; Momymia
. L[13 OPC DA Server
=-{&F Modbus TCP Master 1
_] Cnucor cTaHumMi
i o [ § Harpyska
_j KINMeHTRI

CraTtuctundeckas I/IHd)OpMaLI,I/Iﬂ TaKXe BblAaeTcA A Kaxaon CTaHUUM B OTAENbHOCTA U CcCOoAEepPXnT B cebe Ty Xe

Mran

Homoamume msmeHeHnA

D ee KOMMYECTED WSMEHEHMIA
TC

TR2

TRF4

TR4

STRLCOMMAND

TRZ_Time

TR4_Time

TRF4_Time

Bxogmume msmererHmnna
CfWwes KOMMYECTED MSMEHEHIA
TS

T™Z

TMF4

TMC

5TR

TMZ_Time

TMF4_Time

TMC_Time

MHAOPMaALLUNIO TOMBKO Af151 CBOEN CTaHLLUK.

CTtaTtuctrka Begertcs no paborte kaxaoro kaHana cessu. Ctatuctnyeckas MHdopMaums NpeacTaBneHa ans Kaxaoro

KaHala CBA31 B OTAEJIbHOCTW.

SHaueHwe

€3 €3 €3 £3 B3 £33 o3 ©3 63

7000
1000
2 000
1000
2 000
1000
0
0
0

F-5® Hosoe noaxmovenwe na 127.0.0.1
----- [ Oepeso curHancs
E-2% Moaymm
i3 OPC DA Server
=-{&% Modbus TCP Master 1
EIL_.; Crcor cTaHumi
: EI_.; CraHums "1"
: KaHank
: 127 0.0 1:502
----- [ KaTeropu AaHHBL
: Lo Harpyska
‘[0 Harpyska
-3 KnueHTe

=&

Hma

O6wme napamMeTp

CocTosHue

KonvyecTeo cryyass OTCYTCTEMA CBASK

Onepailpm C MOMEHTa SAIMyCKa
KonuyecTso oTpaEneHE Sanpocos

Konwuectso MPVHATRE OTEETOE

Tpadwx
OmpaeneHo GaiT
MpwHATo GaiT

ZHaueHue

HeT ceAzn
1842

22585
22034

281 307
224 335

O6wasn cTaTucTuyeckas nHcdopmaums Nno KaHany npeacTaeneHa B rpynne 06uue napameTpbi:

MapameTp

OnucaHue

CocTofiHMe

CocTosiHue cBS3M No KaHany

KonuyectBo cny4aes
OTCYyTCTBMA CBA3U

O6uLee KonnyecTBo Criy4aes, Korga ceda3b CO CTaHUKen no O0aHHOMY KaHany
OTCYTCTBYET, CHMTAETCA 3a BpemMA paGOTbI Moayna

CraTtuctnyeckasn nHgopmMauus o Tpadvke Mo KaHany npefcTaBrieHa B rpynne Tpaduk:

MapameTp

OnucaHue

OTnpaBsiieHO 6aWT

KonuyecTtso 6awr, OoTnpaBiieHHbIX CTaHU WX NO AaHHOMY KaHany

MpuHATO 6aiiT

KonuyecTtBso 6air, NOJNTy4YEHHbIX OT CTaHU MM NO AaHHOMY KaHany

6. ANATHOCTUKA PABOTbIMOOYITA
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CBopaHas cTaTucTka obMeHa AaHHbIMU Mo Kaxaom KaTeropum AaHHbIX:
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=52 Hosoe nopxniovenue Ha 127.0.0.1
----- [ Jepeso curHanoe
I_:_I_.f Maomymia
=% Modbus TCP Master 1
E-{i5 Crucok cTaHwumi
i EI_; CraHur 1"
=5 Kavansl

: t[J Harpyska
te[ Harpyska
-3 KnueHTsl

L@ 127_0.0_1:502
I} KaTeropui aHHLD

Mran
default

CpepHes BpemMA onpoca, Mo
KonvyecTeo crrHance

Fast category
CpenHes BOEMA ONPOCaE, MC
KonwuecTeo curHanoe

Slow category
Cpepres BpemMa onpoca, Mo
KonvyecTeo crrHance

6.3. XypHan paboTtbl moayns

HaveHwe

Kaxablit Mofynb BefleT XypHan paboTbl. B xypHan paboTbl MoAyns coxpaHsieTcs Bcs MHopmaums o pabote
Moy 1 06 0bMeHe AaHHbIMU C NOAUYUHEHHBIMU CTAHLIUSIMU.

XypHan paboTbl MoAY s NpegHas3HayeH s KOHTponsa paboTbl MOAYIIS B PEXMME pearnbHOro BpeMeHU, a Tak Xe
NMPOCMOTPA NPOoLUEALLMX cObbITHA Mogy . B okHe npunoxeHust [MpoCMOTPLLMK fora KagpoB oToGpa3sATcs 3anucu
XypHana paboTtbl Moayns B Buae Tabnuubl co cTonbLamu, KOTopble COOTBETCTBYHOT HABOpy CBOMCTB MOAYNS.

B DaTa Bpema OmMcakme

CraHma

19419 04.07.2023 17:14:39:114 BxoAAwmil kagp TpaH3akuMa 37739, OyHKUWA 3 1
19420 04.07.2023 17:14:39:145 Wcxogawmil kagp TpaH3akuus 37740, OyHkuuaA 3, Agpec 0
19421 04.07.2023 17:14:39:145 BxoAAwwmil kagp TpaHsakuMsa 37740, OyHKUWA 3
19422 04.07.2023 17:14:39:177 WcxopAwmii kagp TpaH2akuma 37741, OyHKuMA 3, Agpec 0
19423 04.07.2023 17:14:39:177 BxofAAwmii kagp TpaH3akuus 37741, OyHKUWA 3
19424 04.07.2023 17:14:39:208 MWcxogAawmil kagp TpaH3akuus 37742, OyHkuuA 3, Agpec 0
19425 04.07.2023 17:14:39:208 BxoAAwmil kagp TpaH3akuMa 37742, OyHKUWA 3
19426 04.07.2023 17:14:39:239 Wcxogawmil kagp TpaH3akuus 37743, OyHkuuaA 3, Agpec 0
19427 04.07.2023 17:14:39:239 BxoAALMi Kagp TpaH3akuMa 37743, OyHKUMA 3
19428 04.07.2023 17:14:39:270 Wcxogawmil kagp TpaH3akuus 37744, OyHkuuaA 3, Agpec 0
19429 04.07.2023 17:14:39:270 BxoAAwmil kagp TpaH3akuMa 37744, OyHKUWA 3
19430 04.07.2023 17:14:39:301 MWcxogawmil kagp TpaH3akuus 37745, OyHkuuaA 3, Agpec 0
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6. ANATHOCTUKA PABOTbIMOOYITA
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CnUCoK TEPMUHOB U COKpPaLLEHUM

AKTMBHafA napa cepBepoB CocTosiHne pe3epBHON Napbl CEPBEPOB, MNPV KOTOPOM MOXET BbIMOMHATLCS

AKTUBHbI 3anpoc

KapTa nonnuHra
KauecTBO curHana
KM

KpaTkoBpemMeHHas
noTeps CBA3n

MeTKa BpemMeHu

Moaynb

nK

MNopunHeHHas cTaHumA

Monnuur

CurHan

TeneunamepeHune

TeneperynupoBaHue

TenecurHanusaums

Tenecuet

CMUCOK TEPMUHOB 1 COKPALLEHUI

OTrpaBKa yMNpaBnsoLWUX U perynpyowmx BO34eNCTBUNA.

CocTosHMe 3anpoca, onpeaensaemMoe ¢ MOMeHTa OTNPaBKuM 0 MOMEHTa
orBeTa. CooblueHne 06 omnbke NpUHUMaeTcs 3a OTBET.

Habop 3anpocoB, LMKINYECKN OTNPaBAAEMbIX AJ18 YTEHUSI faHHbIX.
CBOWCTBO CMrHana, xapakTepusytoLLee ero fOCTOBEPHOCTD.
KoHTponupyembli MyHKT.

CocTosiHMe Moayns, Koraa CBsidb (hakTUYeCcKM pa3opBaHa, Ho Bpems TaimayTa
noTepy CBA3U He 3aKOHUYNIOCh.

BpeMﬂ N3MEHEHNA 3Ha4eHnda Ui Ka4ecTBa CuUrHana.

lMporpaMMHbI1 KOMMOHEHT, paboTatoLLMIn B COCTaBe CepBepa,
obecrneyrBaroLLMin HEKOTOPYO JTIOTMYECKU 3aKOHYEHHYH (OYHKLIMOHANbHOCTb.
OcHoBHOW (hyHKLMEN MOAYITEN CEpBEPa SIBNAETCS Nepepayva AaHHbIX Mexay
komnoHeHTamun ACY Tl Ha ypoBHe SCADA-cUCTEMBI.

MepcoHanbHbI KOMMNbIOTEP.

CTaHuus, ¢ koTopoi paboTaeT Moaysb. B ponv nogyYMHEHHOM CTaHLMM MOXET
6b1Tb MO0 NporpamMmmmpyemMbl normdeckuin koHtponep (MJ1K), nubo wnio3s,
obbeauHs WM Heckonbko MK,

LIMKNnYHBIM onpoc 0QHOro yCTponcTBa.

OB6beKT, ABnaLWMINCa HocuTenem nHdopmaLmm npu o6 MeHe flaHHbIMU MeXAY
kKomnoHeHTamun ACY TI. CurHan nmeet onpeaenenHbln Tun 1 obnagaet
Habopom cBoiicTB. OCHOBHOE Ha3HaYEHNe CUrHaNOB - XpPaHUTb 3HaUYeHUs
peanbHbIX U3NYECKMX BENNYMH 1 X CBOWCTBA: OCTOBEPHOCTb, NapameTpbl
goctynam gp.

Mcnonb3yeTca Ana nony4eHns Konn4eCTBEHHON OLLEHKUN XapaKTepUCTUK
KOHTPOSIMPYEMOro NpoLiecca, HanpumMep, TeMNepaTypbl, HAaNPsSXXeHWs, ToKa,
[aBneHVst 1 np.

O6ecneyrBaeT ANCTaAHLMOHHOE 3a/1aHNe YPOBHS BO3AENCTBMS Ha 0O bEKT
ynpaBsreHus. Y npaBneHne Ha4nHaeTcs ¢ 3aaHus ornepaTtopoM BENUYMHbI
BO34eNcTBUA, a 3aTeM Bblgaden komangbl ¢ MK.

Mcnonb3yeTca Ana ANCTaHLMOHHOrO KOHTPOMA AUCKPETHBIX U3MEHEHUI
COCTOSIHUSI 06 BEKTA, HaNpYMep, BKITIOYEH/BbIKITHOUEH, ABUXETCS/CTOUT,
HopMma/aBapuisi U T.1.

Mcnonb3yeTca Ans nony4eHns Konm4eCTBEHHOMN OLLEHKN XapaKTEPUCTIK
KOHTPOMNMpYemoro npotiecca.
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TeneynpasneHue O6ecneyrBaeT ANCTaAHLMOHHOE yNpaBneHne 06 EKTOM KOHTPOsSA. Y npaBnexHue
HaYMHAETCS C BblAaym onepaTopom (AUCNeTYepom) KOMaHabl TeneynpasieHns
¢ MK vnn nynbTa ynpasneHus.

TpaH3aKuus 3anpoc, oTrpaBfeHHbI NO4YNUHEHHOW CTaHL WM.

CMUCOK TEPMUHOB 1 COKPALLEHUI
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